



































| 
\} 


MT es ee a all = HI ee 


Wweame ISSUE dil tet se! SIX 


toe ep ee TTT TITTTT AUOURTRENRATANAAUGALS TITTT 1 AUVMAANAURGNSAOUGUIUT 
RUCERESECSE CRETE EES 





al 





aie 
Whitt TTT T 

















ViSSSCCRTS SCS! iid HTENE ‘eee! deded Tt Litt Li aap! Li PrGUrauana: ue | Lit 











TTTTTT TTT TT TT PTT 
siti 

PERS SS SULELESESECE SESS TE! 
- dre 


Li 


it} 





MM 
Hilt! 


| 
Ld. 


| 
SESE SSS SSS eS SEE! 
* bibty 


TTT] 





TTTTTITTT 
| 


iil 

J 
Hi Ae 
TTTTITTTTTTT IIT 

TTT 
‘ SSSSS SSeS SS 


UY 





TTTTTYTT TTT TT TTY 


HT 


(SESS SS SUS SSSSSSTE TES 








TIVTTTT TTT TTT Te 


} 


Lil} 








MMI TTT 

















TT 


TT 


en eeni 








NAVAL WARFARE ONE HUNDRED YEARS AGO.—THE “CONSTITUTION” AND THE “GUERRIERE” 
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Science in German Concentration Cente 
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Acceleration is fast as lightning. 
The car gets under way with a 
ont velvet smoothness and withscarce- 
x ly a suggestion of applied force. 
= There is sufficient elasticity and 
" delicacy of performance to satisfy 
i the most exacting wish for speed 
a and for a wide range of action 


You will see in August the 


OLDSMOBILE EIGHT 


inality. Lines are low and very 
distinctive. Body sides are high, 
seats deep, cushions soft as down. 
As for leg room—there is more 
than enough. 

A pleasant consideration 1s the 
price, $1295. 

Booklet No. 127 on request. 

For immediate delivery, the 
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: , , 
on OLDS MOTOR WORKS, LANSING, MICH. 7, | 
ony ESTABLISHED 1880 INCORPORATED 1899 1S) 
41 | — —= 4 i 
oN There are men at the forge and at the lathe who have workeas for Olds- 
Ww ni pele and Oldsm bile for five, ten and jifteen years. Ad Q5 per Ife 
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MURADS ARE IN SALES 


The Foremost High-Grade Cigarette 
in the World 


Far greater than any other | 5 Cent cigarette 
Far greater than any 20 Cent cigarette 
Far greater than all 25 Cent cigarettes 


This NATION WIDE PREFERENCE 


FOR A FIFTEEN CENT CIGARETTE 
COULD NEVER BE MERE CHANCE. 


It has been attained only by that Delicious, 
Exclusive, Wonderful Taste of Pure Turkish 
Tobaccos that is found only in MURAD. 


Can you afford not to ty MURADS? 


pry Sk Grade Turkish 
inthe World 


foewwheren 


FIFTEEN CENTS 

















Instructive 
Electrical 
Books | 








Design and Construction of 
Induction Coils 


By 4 FREDERICK COLLINS 6\%x 
th. 272 pag 159 illustrations. Price Ob. 
§ This work gives in minute details full practical 


directions for making eight different sizes of 
coils, varying from a small one giving one-half 
inch sparks to a large one giving twelve-inch 
sparks. The dimensions of each and every part 
are given, and the directions are written in lan- 
guage easily comprehended 


Complete Electrical Library 
By T. O'CONOR SLOANE, A.M..E.M.,Ph.D 
5 volumes, 544x7\%. Cloth. Price, $5.00 
{ An inexpensive library of practical and in- 
structive books on electricity for the student 
amateur, electr cal engineer, the workshop, 
schools and colle The titles and prices of the 
volumes, when s “7 i separately are as follows 


Arithmetic of Electricity 

162 pages $1.00 
Electricity Simplified 

174 pages, 32 illustrations 
Electric Toy Making for Amateurs 

210 pages, 77 illustrations. $1.00 
How to Become a Successful Electrician 

205 pages, illustrated $1.00 
Standard Electrical Dictionary 

682 pages, 393 illustrations. 


$1.00 


$3.00 


Special Offer 
prepaid to any address in the world, the above 
ve volumes, handsomely bound in blue cloth 
with silver lettering, and enclosed in a neat fold- | 
Hd a. at the special reduced price of $5.00 for 


Telephone Construction, Instal- 
, Wiring, Operation 
and Maintenance 


a Ww H RADCiarrE. E.E 
CUSHING, JR., E.E 46x63 
Pages, 132 ‘illustrations. Price, $1.06 


and H C. 
aoe 223 


% Describes up-to-date methods of telephone 
Practice. including the principles of construction 
a Operation of telephone instruments; ap- 
Proved methods of installing and wiring them ; 

Means of protecting them from lighting and 
abnormal currents; their connection together for 
poeration 3 as series or bridging stations; and rules 
or their inspection, repair and maintenance. 


A selected list of books treating 
on electrical subjects, including 
electric wiring, induction coils, 
a wireless  aaragrermeet etc. 





Wireless Telegraphy and Telephony 
Simply Explained 


By ALFRED P. MORGAN 
154 pages, 156 illustrations 


5x7 '44. Cloth 
Price, $1.00 

“ A popular, practical and simply worded treat 
ise, embracing complete and detailed explana 
tions of the theory and practice of modern radio 
apparatus and its present-day applications. It is 
written so that it can readily be understood by 
men who are not technical, and at the same time 
is sufficiently comprehensive and practical to be 
studied advantageously by the ambitious young 
engineer or experimenter. 


Practical Electricity 


By T. O'CONOR SLOANE, A.M.,E.M.,Ph.D 
4%x0\. Flexible c — 761 pages, 556 illus- 
trations Price, $2.5 


€ This manual. formerly known as Sloane's 
‘Electricians’ Handy Book.” is a self-educating 
work on electricity and covers the entire fleld of 
practical electrical engineering. It is popularly 
written and may properly be termed an Elemen- 
tary Text Book of Electricity. It presents the 
essentials of the science, with a sparing use of 
the simplest mathematics, and tells the practical 


| working electrician just what he wants to know 
| It is a practical book for the practical man 


| House Wiring 


We will send, by mail or express | 


Fiex- 


By THOMAS W. POPPE. 44 
Price. 


4x69 
ible cloth. 103 pages, 74 illustrations 
50 cents. 


| { Describes and illustrates the actual installa- 





tion of electric light wiring, the manner in which 
the work should be done and the best up-to-date 
mechods of doing it It gives just the informa- 
tion essential to the successful wiring of a build- 
ing, without being too technical or overladen 
with details and contains nothi that conflicts 
with the rulings of the National Board of Fire 
Underwriters. 


Electric Wiring, Diagrams 
and Switchboards 


By NEWTON HARRISON, E.E. 5x7. 
Moth. 272 pages, 105 illustrations. Price,$1.50. 


~ A practical work of ready reference for the 
wireman, foreman. contractor, electrician and all 
others interested in the application of electricity 
to illumination and power. It covers the subject 
of electric wiring in all its branches. Direct and 
alternating current wiring are both fully treated 


We forward these books prepaid to any address upon receipt of the prices given. 


Our catalogue of scientific and technical books sent free on request. 


MUNN & CO., Inc., Publishers 


a 
————_———— 


Write for one. 


233 Broadway, New York, N. Y. 
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A Book oh 


Business: Exploration! 


the doors of big busi- 
eal houses. 














Here is a book that throws open to you 
nesses—the doors of leading factories, wholesale anu Tet 
In doing this, it does more It reveals 
how and where the 
wholesale and retail merchant, ca 
propriate nature’ s force of gravity for his 
own profit. Such is the book entitled 


It pilots you through these estab- 
lishments. It points out and explains 
the improved systems of merchandise 
handling that are saving each of them 
hundreds of dollars every year. 


OTIS 
GRAVITY SPIRAL CONVEYORS 


chaustivel 


manulacturef, 


Read this Book and you see how these Con- moving merchandise been so e 


veyors have become practical and economical treated. In plain, boiled down form appear 
for nearly every business occupying a two-or the methods found best by nearly 400 con 

more - story building—for your own business. cerns. You are shown in charts and de 
You see all the progress made in these Con- scriptions how puzzling merchandise / 
veyors during their twelve-year development handling questions are solved by sf 
and in their nearly four hundred installations. others — probably some in your Z . 
Never before have the gravity methods of own line of busine S 

7 
On Your Desk by Request / ,o« | 
7 ompany 
To receive this book, send the attached coupon / Rats ok 
or write for it on your business staticenery. , if | 
Let TODAY be the Day Rs } 
4 Name ' 
OTIS ELEVATOR COMPANY ss» 
Eleventh Ave. and Twenty-sixth St., New York / Fi 
Offices in All Principal Cities of the World ae sea : 
Makers of Elevators for over Sixty Years ,“ 
Addr 
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The Motor of the 


TE ea 


SaLe™ 


“TWIN-SIX” 


It Has Twelve Cylinders, each of 3-inch bore by 5-inch 
stroke, arranged in twin sets of six, at an angle of 60 degrees. 


It yields the most even torque obtainable 
in a gasoline motor and thereby pro- 
vides the greatest flexibility of action 
possible in a motor car. 


It has the vibrationless balance of the 
“Six,” plus the greater activity; that results 
from reducing the weight of reciproca- 
ting parts one-half and doubling the 
number of impulses per revolution. 


It makes possible a shorter, lighter car, 
with shorter turning radius, without sac- 
rificing any of that roominess, comfort 
and luxuriousness, in both open and en- 


Ask any Packard desler to let you drive the car yourself. 
perience will revise your present ideas of motor car sufficiency. 


closed bodies, to which Packard owners 
have become accustomed. 


It makes the new Packard master of every 
situation, whether that situation demands 
the softest, smoothest, quickest action in 
town car usage or the fastest getaway 
and greatest speed in all road driving. 


It is shorter and more compact than a 
“Six” of equal power, yet it 


increases activity, cuts down up-keep, 
reduces weight, saves gasoline, 
eliminates vibration, gives longer service, 


provides perfect accessibility of all parts. 


The ex- 
The 


printed matter which is now ready for distribution, upon request, details not 
only the many features of the “Twin-Six” motor, but also those innumerable 
car improvements that you naturally would expect in a Packard of new design. 


The 1-35—W heelbase | 35 inches. Thirteen 
styles of open and enclosed bodies. Price, 
with any open body, f. o. b. Detroit, $2,950 


The 1-25—Wheelbase 125 inches. Nine 
styles of open and enclosed bodies. Price, 
with any open body, f. o. b. Detroit, $2,600 


PACKARD MOTOR CAR COMPANY, DETROIT, MICHIGAN 


Contributor to Lincoln Highway 
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Training Women To Be Car Conductors 


By the Berlin Correspondent of the Scientific American 


conductors have soon become a 


JOMEN as car 
W common feature in well as in other 
with their strange accouterment—skirt, 
cap and tunic. Timid at first, they were not long in 
getting used to the rdle they are called upon to play 
fact, they are now as bold as their 


Berlin as 


German cities, 


in war time. I 
male comrades in distributing the tickets, shouting the 
names of stoppages and answering the inquiries of 
passengers. 

To choose these female guards from among the wives 
was a very wise 


‘alled to the colors, measure 


killing two 


of those « 
indeed; in fact, it 
women had, 


was birds with one 


stone, as these 


sounds) or 
noises ) ; 
times on shipboard the sailors hear strange detonations 
which give a painful impression to the ear: 
does not seem to come from any definite point of the 
horizon, 
the depths of the water about the 
it does not give the impression of being produced near 
at hand, 
Another remarkable point 
such sounds are produced does not seem to be confined 


NEW YORK, JULY 3, 1915 


(underground 
Some- 


onderaardsche geruchte 
in Holland, mistpoeffer or fog dispeller. 


the noise 


but seems to emerge as a muffled tone from 
vessel. Nevertheless, 
and seems to originate from a far-off place. 
is that the zone in which 


to the sea region, for numerous observers claim to have 
heard them at a considerable distance inland, 
stance in Italy and in some parts of the Alps. The causes 
of such phenomena are little known. 


for in- 


One hypothesis 


25 CENTS A COPY 
$3.00 A YEAR 


is that of sudden contractions of the earth’s surface, 
which, is constantly shrinking. A 
sudden liberation of tension at any point might thus 
Again, it is not certain whether the effect 
or whether ex 


as is well known, 


be the cause. 
is of meteorological or marine nature, 
plosions of gas in mines or elsewhere have to do with 
the phenomena. It is, however, certain that such 
noises are frequently heard. 


Omens of War 
N a recent number of L’Astronomie M. 
Flammarion publishes an ingenious memoir, illustrat- 
ed with quaint woodcuts from a sixteenth century work 
in which he shows that all the celestial 
and terrestrial omens of 
war in which our fore- 


Camille 


on prodigies, 





in any case, to be provided 


for. Since, 
ing in Germany is done in 
these 


however, noth 


a haphazard way, 
women had at first to un- 
dergo the same theoretical 
and practical t 
which regular 
guards are subjected. 

This training is 
as could be de 


raining to 


tramway 


as com 


prehensive 


sired. Those appointed for 
tramway 
tuition in the 


electrical engineering, and, 


service receive 


elements of 


by means of demonstration 
on dismantled bogeys and 
the various parts of tram 
way cars, are taught the 
very details of their design 
and handling; experimen 
tal lectures, finally, pre 
pare the candidates for the 
practical training in actual 
service, which is imparted 
by an experienced  col- 
league. 

For practical reasons and 
in order to leave them time 
to attend to their 


women are 


house 
holds, these 


only employed for half the 








fathers so firmly believed 
duly ushered in the great 
conflict now raging in 
Europe. These include (1) 
the total solar eclipse of 
August 21st, 1914, visible 
in Europe and Asia; (2) 
Delavan's naked-eye comet, 
known as the “war comet,” 
discovered at the close of 
1913 and destined to re- 
main visible for the next 
five years (from which the 
might augur 
seven years of war); (3) 
the transit of Mercury on 
November 7th, 1914; (4) 
the fall of a 35-pound me- 
teorite in England last Oc- 
tober; (5) the great Ital 
ian earthquake of January 
13th, 1915; (6) a “iricol 
ored” which M. 
Flammarion promises to 
furnish particulars iater, 
only remarking for the 
present that it was an op- 
tical effect much exagger- 
the popular imag- 
ination ; and lastly all sorts 
of remarkable weather, in- 
wintry day in 


superstitious 


star, of 


ated by 





cluding a 





day. During the first 
months, they were only en- 


trusted with service on 


June of last year, with a 
minimum temperature of 
41 degrees in Paris. It 





trailers, but now they can 
even be seen on motor cars. 
In spite of all their will- 
ingness in doing this some 
what unusual they 
will certainly be happy, 
some day, to resign their 
temporary charge to their 
colleagues and husbands. 


work 


Natural Explosion 
Phenomena 
—e which resemble 
cannon firing are pro 
duced by natural phenom 
ena in the North Sea and 
the surrounding plains. 
Such phenomena have been 
known for many years, and 
are of interest at present 
from the fact that people 
might often that 
military operations are go- 
ing on in these regions. It 
is at sea that they appear 
to originate, and they are 
well known to sailors. The 
French sailors of the Chan- 
nel region call them bombes 
de mer or canons de mer 
(sea bombs or cannon), 


imagine 








would be too bad te refute 
this accumulated evidence 
of the futility of modern 
science by seeking for pre 
vious periods of a year or 
so in which similar omens 
were manifested and no 
war followed. 

The Gypsy Moth and 
Christmas Trees.—Since 
November, 1912, the Fed- 
eral Horticultural Board 
has refused to permit the 
shipment of Christmas 
trees and Christmas 
“greens” from territory in 
fested by gypsy moth, for 
the reason that it was 
deemed practically impos- 
sible to examine thorough- 
ly the large quantity of 
such material offered for 
shipment during the brief 
period at which it is mar 





ketable. The board has, 
however, now relented se 
far as to announce that 


next Christmas it will give 
a trial to the plan of in- 
specting and certifying 
these products and allow- 








while in Belgium they are 
kuown as mistbommen (fog 


Acquainting the women with the constructional details of a trolley car. 


A 


ing their movement, 
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The purpose of this journal is to recerd accurately, 
simply, and interestingly, the world’s progress in scien 


tif knowledge and industrial achievement. 


A Navy for Defense 
Y extending our froutiers a thousand miles east- 
ward to Porto Rico in the Atlantic, and five thou 


sand miles westward to the Philippines, the 
Spanish war broke down forever the traditional isola 
tion of the United States, thrust us boldly into the 
broad arena of world politics, and imposed upon us 


international obligations which, in the intervening 


years far from diminishing seem rather to have 


multiplied in number and broadened in their political 
significance 

While the 
naval successes achieved, the ScieNTIFIK 


Spanish war was being fought and its 
AMERICAN real- 
ized that the great lesson of the supreme value of sea 
power Was certain to sink deeply into the consciousness 
of the people of the United States and express itself 
in legislation for the construction of a navy sufficiently 
powerful to conserve the fruits of that war and enable 
States to maintain the front-rank position 


its uninterrupted 


the United 
inte which it was being carried by 
SUCCOCRNES 

interpret the lesson 
power that in the 


its liberality in 


Se intelligently did this country 


of the controlling influence of sea 
brief period of six years Congress, by 
appropriations, had carried the United States Navy up 
to the position of second in naval strength—a rank to 
wealth, and far-flung territory en 
Navy should never have 


which our numbers, 
titied us, and from which our 


been permitted to decline 


In 104, when the dreadnought made its appearance 
and all the great powers, realizing the revolutionary 
character of that ship, began to rebuild their navies 


along dreadnought lines, we of the United States re 
versed our policy and began to decelerate construction. 
This is proved by the fact that whereas from 18988 to 
194 we added to our Navy at the average rate of four 
armored ships per year, since then, from 1904 to 1913, 
we have averaged only one and one half new arm 
Hence it is that, 


now stand only in the 


ored reckoned in 


ships 
battleships of the first line, we 


France having recently taken our place 


per year 


fourth position 
as third in rank. 
From the very 
recognized the supreme 
years past we have sought to interest the public 


AMERICAN has 
power, and for 


first, the ScrentTirn 


value of sea 
twenty 
in the United States Navy, particularly as regards its 
guns, motive power and equip- 


material side—ships, 


ment. Of late we have felt that the time was ripe to 
broaden the scope of our editorial policy and speak of 
the relation which the strength of the navy should bear 
to the population and wealth of this country and to the 
international policies. We have sought 

what should be the characteristics of 


character of its 
to show not only 
a navy—its make-up in battleships, cruisers, destroy- 
ers—-but why, if we are to have a nagy at all, it should 
be of a certain, definite size and ¥ on We believe 
that it is better to have no navy at all rather than one 
which ts altogether too weak for its duties. A navy 
feebie for its duties is a provocation of attack; a navy 
fully adequate to defend the territory and uphold the 
principles of the United States is a guarantee of peace 
for it discourages even the very thought of attack. 
The Soventiric American in all the years of its work 
for promoting the Navy, has been in favor of a navy 
purely for the defensive, not for attack. We have 


SCIENTIFIC AMERICAN 


always believed, as we do to-day, that a navy of such 
strength as the General Board recommends, would ren- 
der an attack from overseas so hazardous, that no for- 
eign power would dare to undertake the task. 

As matters stand to-day, our naval and military forces 
the standard necessary for security, 
great 


are so far below 
that the United States 
undefended treasure land; and as such, when the Euro 


may be regarded as a 


pean war is over, it may well engage the covetous at- 
tention of one or more of those distracted natiovs whose 
coffers will have been drained by the enormous demands 
of three or four years of the present titantic struggle. 


Times of Priority in Germany and France 


countries at 


HILE some of the European 
war, notably Germany and France, have 
issued proclamations or decrees which ex- 


tend the times of priority and enlarge the opportunities 


of filing patent applications for inventors during the 
period of war and for a short period thereafter, 


unfortunately, do not 


these 


and enlargements, 
United States because of 


extensions 
apply to the citizens of the 
the failure on the part of the United States to enact 
The 


the extensions and 


reciprocity laws German proclamations provide 
that shall apply in 
favor of subjects of foreign countries when and to the 


limits 


enlargements 


as the priority time are prolonged 
favor of German subjects, 
the benefit of suspen 


under juris- 


sume extent 
in such countries in while 
the French decrees specify that 
sion can be claimed only by the persons 
diction of countries which have granted or will grant 
people 


French people or 


thus be seen that the 


the same advantages to the 
under their protection. It will 
failure to effect reciprocity in regard to similar rights 
to the foreign subjects in this country works a failure 
to benefit on the part of our people by the provisions 
abroad. 

With us the extension of times of priority 
proclamation 


involves 
much more than the mere issuance of a 
or a decree, needing for its effect legislative action with 
all the vicissitudes that such action involves; and while 
our Patent Office has, through its Commissioner, 
legislation, this so far has not 
House 


sought 


to secure the necessary 
resulted in any considerable progress, although 
Bill No. 20,086 was introduced last session in the House, 
but failed to pass in the House because of the objec 
tions resulting not from any real opposition to the 
measure, but from considerations of expediency 
the extent to which legislation of this character should 
be effected. As a matter of fact, the Honorable Com- 


missioner of Patents has done all in his power to aid 


as to 


applications from abroad in securing a filing date and 
in facilitating the prosecution of such applications in 
the Patent Office. He has alse, by a special practice 
originated kind offices, 
merous cases to delay the issue of the 
patent for a limited period in order to secure the filing 


arranged in nu- 
United States 


through his 


of foreign applications in the countries involved in the 


Nevertheless, his action cannot be regarded as 
requirements of the proc- 


short of 


war. 
responsive to the reciprocity 
lamations and decrees abroad, and nothing 
legislative action will do this. 

It has been urged that 


which secures special advantages by 


relation or 
one side in 


reciprocity is a 
policy 
consideration of corresponding advantages conceded by 
the other; that in France and Germany there is a con- 
dition of war existing which tends to affect the trans- 
said countries and also may 
while in the United 


with 
operate to delay official action, 
States, fortunately, we are at peace and our business 
that therefore we should 
when 


action of business 


is progressing without delay; 
not be forced to a condition of equal reciprocity 
affairs are so differently circumstanced. 
realized that the American 
serious 


our internal 
But, apparently, it is not 
inventor can suffer many 
reason of the present conditions in 


inconveniences and 
Europe. 
United 
Govern- 


losses by 
While it is possible to delay the issue of the 
States patent after the payment of the final 
ment fee so that the inventor may have an opportunity 
to file foreign applications, when, on the other hand, 
the United States patent has been 
other case requiring that the patent application be filed 
abroad under the provisions of the International Con- 
in the delivery of the papers or the 
Furthermore, to 
taxes and 


issued, or in any 


vention, a delay 
instructions may be fatal to the case. 
keep a patent alive it is necessary to pay 
fees within a specified period, and in these days when 
mails are very slow and uncertain, when cables are fre- 
quently lost, when the only means of direct communi- 
cation with Germany is by wireless telegraphy at con- 
siderable expense, the value of a reciprocal agreement 
between the United States and the werring countries 
must surely be apparent. It must not be forgotten also 
that many citizens of the United States have foreign 
interests which are involved by the war and they are 
just as much in need of time extensions as foreign in- 
ventors. There is no doubt that legislative action is 
needed, and it is to be hoped that proper measures will 


be taken early in the next session of Congress. 
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The Steam Locomotive of To-day 

O those who have in the past attended the an- 

nual meetings of the American Railway Master 

Mechanics’ Association, that held at 
Atlantic City, New Jersey, in June, 1915, there is a 


such as 


noticeable change in the character of the delegates, 
This year the gathering comptised a large proportion 
of technically educated men, who no longer design and 
turn out the work of their shops by “rule of thump” 
methods; but upon the results of tests and 
investigations by chemists and metallurgists regularly 

the testing departments of all important 
The past year has shown excellent progress 
in the improvement of locomotives. Among the many 
topics assigned for discussion, that of mechanical stok- 
ers was prominent, and these devices for supplying suffi- 
cient coal in a uniform manner to the gigantic locomo- 
tives now in use for heavy freight and passenger ger- 
more reliable. On 


who rely 


retained by 


railroads. 


vice have been made stronger and 
June ist, 1915, there were reported to be 895 mechani- 
cal stokers in regular use and 164 additional on order, 
Experience in actual service has shown that a locomo- 
tive equipped with a mechanical device of improved 
type can maintain a “tonnage” 
trains over the road on schedule, thus making it a more 
dependable unit of power than one relying solely on 


steady fire and get 


the physical endurance of a fireman. 

Another device that has been applied in increasing 
numbers is the superheater, which is installed for the 
purpose of imparting to the saturated steam an addi- 
tional amount of heat, thus securing more work from 


a given volume of steam, and reducing cylinder econ- 
densation, a source of considerable loss in locomotive 
By using a superheater, the effective power 


increase in fuel 


cylinders. 
of the engine is increased without any 
consumption ; and since the difficulties of properly lubri- 
eating cylinders and valves when superheated steam 
is used have been largely overcome, the device has been 
Carefully conducted tests 
a saving of fuel and 

water amounting to from 25 to 30 per cent, provided 
the superheater flues are kept clean and the header 
connections tight. In this matter, also, attention was 


almost universally applied. 


have demonstrated that it effects 


ealled to the fact that prior to the outbreak of the war, 
some of the railways of Great Britain and Europe were 
experimenting with the application of superheaters to 
As the use of compound loco- 
motives in the United limited, 
and in new construction confined to the Mallet type of 


compound locomotives. 
States has been rather 
engine, the opinion of railway men at Atlantic City was 
to the effect that traflic conditions on 
our roads do not warrant the 
creased maintenance charges that would be involved in 
since the lat- 


operating and 
complication and in- 


compounding in addition to superheating ; 
ter makes it possible to realize most of the economies of 
corresponding losses, 


shown to the im- 


compounding, without any 

Much attention has 
provement of the draft appliances of locomotives, and 
desigus of exhaust 


closer been 
many service tests made with new 
pipes and nozzles. Some of the latter are made capable 
of increase or decrease in aperture so as to provide a 
draft on the fire best suited to the work the engine may 
It was agreed that the jet of exhaust steam 
should not stack, but that there 
should be an annular space around the jet to allow 
more complete mixture of steam with the gases. 

The constantly increasing size of locomotives involves 
with the 


be doing. 
completely fill the 


increasing the weight of all moving parts, 
attendant heavy stresses set up not only in the locome 
tive itself, but in the track structure as well. To re 
duce these to the lowest practicable point, careful in- 
carried on to determine the 
method of counterbalancing the re 


It has been determined that to secure 


vestigations have been 


most satisfactory 
ciprocating parts. 
the minimum of oscillation and promote smooth riding 
of the large, heavy engines commonly used, it is neces- 
sary to counterbalance about 50 per cent of the recip- 
and that the ratio of reciprocating 
of the engine should be ap 
This ratio is attained in 
Special, heat- 


rocating weights ; 
weights to total weight 
proximately 1 to 160 or 170. 
many now giving satisfactory service. 
treated steel is employed for pistons, piston-rods, cross- 
main rods and hollow 
reducing weight. 


heads, valve gear connections, 
erank pins, all for the purpose of 
Great endeavors are being made to educate firemen im 
the most effective methods of preventing smoke, espe 
cially near cities. As is well known, the city of Chi- 
cago has a large force of smoke inspectors whose duty 
it is to observe, classify and_report all black smoke pro 
It is said that this service costs the city $39,000 


duced. 
centering there maintain 


annually; and the railway 
a similar work, expending $65,000 a year. 

Those railroads on which electric motive power bas 
been wholly or partially installed report that employees 
trained in and aceustomed to the operation and mail 
tenance of steam locomotives easily adapt themselves 
to similar service with electric engines and motor cars. 
At the present time, portions of fourteen steam rail- 
roads have been electrified, comprising 591.3 route miles, 
or a total of 1,761 miles of track. 
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Electricity 


A Double-filament Gas-filled Lamp has recently been 
put on the market. The two filaments of the lamp may 
be operated separately or together, giving the lamp a 
rating of 200 watts with each filament taking 100 watts. 
A consumption of 0.6 watt per candlepower is claimed 
for this lamp and it has a life of 2,000 hours if the fila- 


ments are burned separately or 1,000 when they are 


burned together 

Electric Vehicles for Norway.—Our Vice-Consul at 
Christiania, Norway, has called attention to the fact 
that there is a de mand for electrically operated motor 
yehicles of all types in Norway. Being a land of great 
hydro-electric development, charging stations for the 
car batteries may be found at frequent intervals and the 
rates for current are low. Furthermore, the roads are 
fair and well adapted for electric vehicles. 

Gas-filled Lamps for New York Streets.—The gas- 
filled tungsten lamp is rapidly displacing the flaming 
are lamp for the illumination of New York streets. 
According to the Electrical World, in the last six 
months ten thousand enclosed carbon and flaming are 
lamps have been replaced by an equal number of gas- 
filled tungsten lamps in the 300, 400, 500, 750 and 1,000 
watt multiple type and the 400 candlepower series type. 
About 600 multiple are lamps in use on the bridges 
eonnecting the several boroughs have also been replaced 
by 300 watt gas-filled tungsten lamps. 

Headlight for Electric Flatirons.—A novel electric 
flatiron has appeared on the market which is provided 
with a headlight. The latter consists of a small lamp 
of four candlepower operated at six volts. The beams 
of this lamp are projected down upon the work directly 
in front of the point of the iron, and enable the operator 
to see just what he is doing. The lamp is arranged to 
burn only when current is flowing through the iron, and 
for this reason it operates as a signal to show whether 
the current is turned on or off. Although the lamp is 
small it is so near the work that it gives plenty of light, 
and its rays are shielded from the eyes of the operator. 


An Electric Hammer.—A portable hammer for use in 
drilling holes in concrete, brick er stone or for removing 
seales, paint or rust from tubes or plates, has recently 
been devised which uses a magnetic clutch to obtain 
the striking action. The apparatus consists of a hollow 
sleeve about which is the magnet winding; the ends of 
the sleeve form the poles of the magnet. A loose plunger 
operates within the sleeve. The center of the sleeve is 
largely cut away and the plunger normally occupies a 
position spanning this center opening. By means of a 
motor the sleeve is reciprocated, thereby throwing the 
plunger back and forth by means of the magnetic 
coupling of the two. 

Protecting Workmen in Storage Battery Factories. 
A report has just been published by the Bureau of 
Labor Statistics on the industrial conditions in factories 
making lead storage batteries, particularly with relation 
to the danger of lead poisoning. In the construction of 
iead grids the workman is exposed to the lead dust and 
lead fumes. In some plants provisions of hoods and ex- 
hausts over the kettles, serve to minimize the danger. 
Another danger lies in the making of the lead oxide 
when this work is done by hand, but in some factories 
this work is done by machinery which is inclosed so that 
there is practically no danger to the operators. Alto- 
gether conditions in this country were considered 
decidedly bad compared to conditions in the same in- 
dustry in Germany and Great Britain. 

Electric Iron Ore Smelting.—According to a recent 
article in Engineering the adoption of electric furnaces 
in Sweden for the reduction of iron ore is apparently 
spreading, and the results obtained are encouraging and 
likely to lead to further developments in this direction. 
In Norway matters have not progressed quite so smooth- 
ly, owing to the different conditions prevailing in the 
two countries. In Sweden charcoal is used as the means 
of reduction, but in Norway charcoal becomes too ex- 
pensive, and unless coke can be used the process cannot 
be worked with advantage, in spite of Norway’s wealth 
of waterpower. The first attempt with coke at the 
Hardanger works proved so little encouraging that the 
whole works eventually stopped, although the ores used 
were rich in iron. At Tinfos, however, the very opposite 
experience has been encountered. A regular and remun- 
erative manufacture of electric iron has now been going 
on for some time, and the production for the present 
year is estimated at 10,000 tons of electric pig. This 
satisfactory result is all the more noteworthy inasmuch 
as the ores used are rather poor so far as their percentage 
of iron goes, but otherwise what may be called good cre, 
averaging about 4 per cent. of magnetic iron ore. The 
four electric furnances used at Tinfos have been worked 
regularly since the beginning of the present year, one 
being always kept in reserve. Each furnace produces 
about 9 tons per day, or 27 tons for the three, making 
some 10,000 tons per annum. The percentage of pig- 
iron from the ore varies from 44 to 47 per cent. according 
to the quality of the ore. The power in the furnace may 

48 much as 1,200 to 1,400 kilowatts. 
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Science 

Upper-Air Research by the Weather Bureau.—The 
new aerological station of the Weather Bureau is now 
fully established at Drexel, Neb., and its staff is busy in 
the kite field. At the auxiliary station, at Fort Omaha, 
preparations have been made for a series of observations 
with ballons-sondes, including the installation of a gas 
plant, at which the hydrogen for the balloons is pro- 
duced electrolytically. Since the closing of Mount 
Weather, the administrative office of the Bureau’s 
upper-air work has been in Washington. 

A New Branch of the U. S. Department of Agriculture 
is known as the States Relation Service, and dates from 
July 1, 1915. Its function is to represent the Secretary 
of Agriculture in his relations with the state agricultural 
colleges and experiment stations, and to carry on the work 
of the department in connection with farmers’ co-opera-~ 
tive demonstration work, investigations relating to 
agricultural schools, farmers’ institutes, the relative 
utility and economy of agricultural products used for 
food, clothing and other purposes in the home, and the 
maintenance of agricultural experiment stations in 
Alaska, Hawaii, Porto Rico and Guam. The present 
Office of Experiment Stations becomes a branch of 
the new service. 

Oil of Chenopodium as a Poisen.—There has been 
much discussion in medical literature as to the occa- 
sional poisonous effects of oil of chenopodium, or oil of 
wormseed, which is used in the treatment of hookworm 
and of roundworm. Some experiments to determine 
accurately the resistance of various animals to such 
effects have recently been reported by Messrs. W. Salant 
and E. K. Nelson. The toxicity of this substance was 
found to be distinctly increased in starvation and 
decreased by feeding a rich carbohydrate diet. Cumula- 
tive effects were observed in different animals. Cireu- 
lation and respiration were depressed. The writers 
conclude that oil of chenopodium should be given with 
great care, as it is poisonous even in small doses. 


Revegetation of Taal Volcano.—The great eruptions 
of January, 1911, destroyed practically the whole plant 
eover of this low voleanc, which lies in the middle of 
Lake Bombon, Luzon. As residence on the island has 
since been prohibited by the authorities, the process of 
revegetation has been controlled by natural agencies 
alone, and a study of it presents the same interest as that 
of the like process on Krakatoa, concerning which so 
much has been written. According to the investigations 
of Mr. F. C. Gates, by April, 1914, 179 species of vascular 
plants were growing on the island, 138 being dicotyledons. 
Ferns and their allies, mosses, lichens and algw were all 
poorly represented. Water-borne plants appeared first, 
fringing the shore; then grasses, of which the seeds 
were borne by the wind; and when these had attracted 
bird visitors, the seeds of bushes, low trees and climbing 
plants were imported. 

The Chinese Monuments Society.—The recent activi- 
ties of this society are reviewed in the Bulletin of the 
American Geographical Society, from which journal we 
learn that the sum of $100,000 of the Boxer Indemnity 
remitted to China by the United States is to be used in 
preparing museum quarters at Peking where national 
antiquities will be collected for preservation and study. 
The society was founded in 1908 and now has members 
in all parts of the world. Its object is to protect China’s 
antiquities and cultural objects, especially from occi- 
dental vandalism. This movement is supported by the 
Smithsonian Institution and the American Archwological 
Institute, and last year more than fifty American uni- 
versities, museums and other institutions joined in a 
memorial to the President of China, urging him to 
further the good work to which the society is dedicated. 
Any interested person may become a member of the 
society by sending $2 (gold) to Frederick MeCormick, 
Esq., secretary, care of International Bank, Peking. 

Rain from a Clear Sky.—In English dictionaries we 
find the word serein defined as a fine rain which sometimes 
falls from a clear sky shortly after sunset. The word is 
French, but has become the international designation 
in meteorological works for this alleged phenomenon, 
which is always described as quite rare. Has the phe- 
nomenon a real existence? The fact that a stereotyped 
description of it has been passed on from one meteoro- 
logical writer to another since the latter part of the 
18th century is by no means conclusive evidence on this 
point, for science has perpetuated many myths by the 
process of reiteration. Prof. Gustav Hellmann, in a 
recent publication of the Prussian Meteorological 
Institute, sees in the conception of the serein merely 
the survival of the old-fashioned belief that evening 
dew falls from the (clear) sky, and he finds that the 
serein of early French writers was identical with that 
“evening dampness” which was supposed to be injurious 
to human health. It still remains possible that rain may 
sometimes fall from a clear sky, though this is not 
likely to be a phenomenon peculiar to the early evening. 
Some cases can be explained as due to the oblique falling 
of raindrops, carried horizontally by the wind, when the 
clouds from which they came have passed away. 


Inventions 


Airship with Sectional Pontoons.—John W. Boughton 
of Philadelphia, assignor to the Boughton Flying 
Machine Company, has patented No. 1,138,724, an 
airship which is provided with supporting pontoons 
arranged lengthwise of the ship and composed of hollow 
separate or sectional caissons, which contain air or gas 
to impart buoyancy and should one leak the others wil! 
remain intact. 

Stove on Automobile Step.—In patent No. 1,140,055, 
Emanuel 8. Mumma of Rock Hill, Pa., provides on an 
automobile running board a gasoline stove which is 
suitably connected to receive its supply from the fue! 
tank of the machine and can be utilized by tourists or 
campers, being, when not in use, covered by an asbestos 
lid, which is hinged so it can be readily thrown back out 
of the way. 

Converts Hand Bag Into a Seat.—With a woman's 
ingenuity, Katherine V. Minehart of Philadelphia has pat- 
enied, No. 1,140,997, a hand bag composed of two similar 
sections hinged together at one end to form the bottom 
of the bag and connected at their edges by the flexible 
sides of the bag of such size as to permit the bag to be 
opened so that one of its similar sections may serve as a 
seat and the other as a back rest for a person sitting on the 
seat when the latter is flat on the ground or other support 

Regulates Speed of Automobile.—In patent No. 1,142,- | 
099, Mille Reese Hutchison of Bay Shore, New York. seeks 
to avoid destructive wear and tear by an ignorant driver 
of an automobile by providing means for controiling and 
limiting the speed of road travel of the machine by 
controlling or limiting the motor speed by and in accord- 
ance with the road speed, in doing which he provides an 
automatic throttling mechanism, which will throttle 
the motor when the vehicle travels faster tian the 
desired rate. 


Cigar Bunchers.—That Oscar Hammerstein of New 
York city has not lost his interest in cigar manufacture 
is evidenced by patent issued to him recently, No. 1,142,- 
164, for a process of making cigar bunchers, wherein 
a number of filler leaves are placed, one upon the other, 
with the center portion of each leaf practically in aline- 
ment and the leaves are cut transversely into three parts, 
on intermediate sections and end sections, the end 
sections being then placed upon the intermediate sections 
and the combined sections being rolled up to form the 
buncher. 

Desired Improvement in Duplicating Machines. 
A school official having occasion to use an apparatus for 
making duplicate copies, tells the writer that he thinks 
an improvement might be made in the way of a stencil 
to be operated by a _ typewriting machine which 
could be operated dry, thus avoiding the gumming up of 
the typewriting machine. It appears that the stenvils 
now generally used are wet previous to operating upon 
them by the typewriting machine, and the desire is to 
produce some stencil that can be as efficiently operated 
in a dry state. 

Delays Issue of Official Gazette.—-For probably the 
first time in the history of the Patent Office, the issues 
of the Official Gazette, that useful chronicler of inventive 
effort, are being delayed for lack of funds. Strangely, 
too, this does not result from a lack of activity in the 
issue of patents, but because the regular appropriation 
of $440,000 for printing specifications in the Official 
Gazette and supplemental appropriation of $125,006 
have been nearly exhausted as a result of the large 
issues of patents during this year, and the Commissioner 
of Patents has announced that the issues of the Gazette 
for June 15th, 22nd and 29th will not issue on those 
dates, but these issues will be sent, out as early in July as 
the publication thereof can be brought about and owing 
to the resulting congestion, there probably will be seme 
delay in the issue of the Gazette for July until conditions 
in the office of the Public Printer become normal. There 
will, however, be no delay in the issue of patents, designs 
and trade-marks. 

Facilities in German Patent Matters.-The Ambas- 
sador to Germany has transmitted two proclamations 
promulgated by the German Government under date of 
May 7th, 1915, one of which extends the priority time 
limits provided in Article 4 of the revised Paris Con- 
vention for the Protection of Industrial property of 
June 2nd, 1911, to the expiration of six months after the 
termination of the state of war, but at the latest to 
June 30th, 1916, provided they did not run out prior to 
July 31st, 1914, the provisions applying to subjects of 
foreign countries when and to the same extent as the 
priority time limits are prolonged in such countries in 
favor of German jects. The other proclamation 
provides that the Time limits set in patent, model and 
trademark matters for applicants residing in foremn 
countries have been extended by the competent authori- 
ties of the Patent Office as follows, wherever no special 
action has been taken in individual cases: (1) For 
applicants residing in Europe, for 3 months; (2) for 
applicants residing in the United States of America, for 
4 months; (3) for applicants residing in other pon- 
European countries, for 6 months, 
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Outpost connected by telephone with the field artillery. 


Trench Warfare 


French soldiers throwing hand grenades into the German trenches. 


Ten Hours of Trench Digging for Ten Minutes of Rifle Fire 


By Capt. W. 


"TS HE wonderful accuracy and power of modern artil 
I lery have driven armies underground as the only 
salvation from annihilation. At the same time the 
enormous numbers of men engaged extend the flanks 
sy far that turning movements are often impossible 
and battles must be decided by frontal operations 

In the wars up to the Russo-Japanese war in 1904 
1%%) the campaigns consisted largely in maneuvering 
the armies so as to threaten the enemy's flank. Now 
the important advantages are gained by maneuvering 
the heavy artillery so as to bring a preponderance of 
fire to bear upon a definite length of the enemy's front 

The shattering power of high explosive shells can 
reduce to a rubble mound any structure on which they 
are brought to bear. Consequently the military engi 
neer recognizes this physical limitation of the defense 
and adjusts his structures by utilizing mounds of sand 
of the shell is 


iargely used up in raising a cloud of earth, most of 


or earth for parapets The energy 
which falls back in place 

After bombardment a line of field fortification 
looks more like a spoil bank thap a defensive work, 
but its resisting power may be little diminished. The 
very trreguiarity aids in rendering the exact trench 
line lexs conspicuous 

Proionged bombardment wili in time destroy any 
trench, but an active defense can offset this by con 
tinuneus extension and reconstruction of the lines of 
trenches While the artillery of the defense counter 
batters the attacking artillery, the soldiers of the line 
wield their picks and shovels to repair the trenches. 
Instead of the dash and glory of historical warfare, the 
soldier of to-day has the prosaic task of devoting over 
ter hours to trench work for every ten minutes spent 
in firing his rifle. 

The principle of trench warfare consists in providing 
a number of lines of trenches so that if one is captured 


the next succeeding line can be held. By delaying the 


enemy at each successive trench time is gained to bring 
up reinforcements of men and artillery. 

The artillery is depended upon for bombardment and 
for action against groups. Its long range and accuracy 
permit the batteries to be placed on the reverse slopes 
of hills from one to six miles in rear of the advanced 
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Simple form of firing trench. 


lines. Here the guns are safe from observation except 
by aeroplane scouts, and the gun crews are further 
protected by parapets. So important is concealment 
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Various types of trenches. 


that even in these protected locations the guns are 
screened by being placed in woods or orchards or by 
being covered with branches or with hay. 
Concealed Artillery Emplacement. 
The man at the gun does not see his target. The ob- 
servation of the objective of fire and of the effect of 
shots is carried out at a distant point. Information is 


D. A. Anderson, Corps of Engineers, U. 5. Army 


telephoned in to the battery and calculation is made of 
the change in azimuth or elevation needed to correct 
the landing point of the shots. In this way the objee- 
tive of the gunfire may be changed from point to point 
as the progress of the action dictates. 

The close contact is maintained by the infantry, who 
depend upon the firing trenches for their effective work. 
These are deep narrow trenches with a steep revetted 
bank on the side toward the enemy. A bench is pro- 
vided against this bank, or interior slope, so that men 
standing on the firing bench will be conveniently placed 
for firing over the parapet. A large stock of cartridges 
is placed on a bench cut in the parapet so that each 
man may continue his firing without changing position. 

Firing Trench, Simple Type. 

To give the man in the firing trench a still better 
chance to stop an attacking force the ground in front 
is covered with obstacles that will delay the enemy 
without affording any protection. Any device is used, 
but the best of all is barbed wire. It cannot be shot 
away, even if cut it coils up and entangles the feet. 
As chance offers, barbed wire is crisscrossed between 
the posts until a formidable entanglement is obtained. 

The trench guard must be close at hand, ready to man 
the firing trenches on a moment’s notice. At the same 
time they cannot stay in the trenches during bombard- 
ment as the protection is so slight that the losses would 
be excessive. This object is secured by having a cover 
trench close by, a deep narrow trench from which en- 
trance is obtained into underground shelters. 

Where a ravine or reverse hill slope is near enough, 
the cover trench consists merely of the line of en- 
trances into the bombproofs. In these cellars, or bomb- 
proofs, the trench guard sleep, eat, and live during 
their 48-hour tour at the front. New detachments are 
then brought up to the front line, while the old guard 
goes back to the reserve for four days’ rest. 

Numerous passages are provided for the quick rush 





























Wire netting as a shelter from hand grenades. : 


An observation station overlooking the sand dunes. 


July 3, 1915. 
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A British firing trench, showing traverses. 


of the soldiers from the cover trenches to the firing 


trenches. If these were direct, the enemy’s shrapnel 
might rake them and prevent the arrival of reinforce 
ments. To prevent this the communicating trenches 
twist and turn so that every part of the trench is pro- 
tected by the turn next ahead. 

Not only must these zigzag communicating trenches 
be dug between the advanced trenches, but even far to 
the rear. Modern artillery can in less than one minute 
get the range and hit an exposed target two miles away. 
Communicating trenches must be provided from the 
first line all the way back until the hills or folds in 
the ground will protect the rest of the route. Thus, for 
a zone of approximately a mile along the battle front, 
every move must be made in deep trenches. 

The firing trenches at the front are not necessarily 
continuous. They are required only to oppose an ad 
vance of the enemy along gulleys or valleys or through 
woods. The open spaces are fully covered by artillery 
and machine-gun fire. The connecting trenches. how 
ever, fill in the gaps so as to make a practically con- 
tinuous line 

Everywhere provision is made for protection against 
enfilading fire. The communicating trenches are zig 
zagged, or are defiladed by roofing them over with logs 
and mounds of earth at short intervals. The firing 
trenches are also defiladed by offsets, or traverses, at 
intervals of about 12 yards. The traverses furnish 
raised mounds, or parapets, extending across the line 
of the trench and protect the soldiers from flank attack 

The above description covers only one firing line and 
its appurtenances Reserve lines similar to these are 
dug in rear, at least two of them. As the sapping oper- 
ations gain ground toward the enemy, new lines are 
constructed every hundred yards or so. If the enemy’s 
lines are captured they are reconstructed for the use of 
the captors. At times these operations may lead to an 
army’s having ten or more parallel lines of trenches 
along a short length of front. 

After the simple lines of trenches are completed the 
troops are kept at work improving them. Deeper bomb- 
proof shelters are constructed and concrete is made 
use of for supporting and retaining walls. To take care 
of the ground water a complete drainage system is dug 
































Trench, with traverses, bordering a stream. 


out with ditches or drain pipes leading to a natural 








outlet or to a sump from which the water is pumped 

away. After a few weeks occupation the line of en 

trenchments becomes a semi-permanent fortification, 

with underground chambers and communicating trenches. 
Defensive Trench Warfare. 

In defensive tactics the trenches serve to strengthen 
a line so that the forces holding it can be reduced te 
a minimum. The troops thus released can then be 
concentrated at another point where an attack is to be 
made. The line is held by maintaining a trench guard 
in the cover trenches of the advanced line. A few 
sentinels are placed in the firing trenches, but the main 
dependence for detecting an advance of the enemy's 
forces is placed on the concealed observation stations 
and on the aero service. 

The trench guard furnish only a delaying resistance 
while the forces in the rear are taking their positions 
The main line of resistance is far enough back of the 
first line to give plenty of time for the warning and 
forwarding of reinforcements. The principal bodies of 
troops are kept back where they will not be subjected 
to bombardment. 

The front line is then held by a line of sentinels, 
who are reinforced by the trench guard from the cover 
trenches. About 300 yards to the rear are supporting 
bodies who either reinforce the advance trench defend- 
ers, or else hold a line to which the trench guard falls 
back. Still farther to the rear, in a central sheltered 
position, is maintained a large reserve which is charged 
with the duty of maintaining the fighting strength of 
a definite length of front, which for a European regi 
ment of 3,000 men would be about half a mile. 

This organization provides successive increases in 
the strength of the resistance to attack. The main 
object is to stop the enemy if possible or else toe delay 
his forces until reinforcements can be brought up. Byven 
where the attack is strong enough to break through, the 
above tactics delay operations so much that troops can 
be rushed in from both sides to form a new line in rear 
of the weakened point. 

Tactics of the Aggressor. 
The aggressor in trench warfare has to use similar 








tactics for his infantry and must above all have a pre 
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A British concealed artillery emplacement. 


Special type of gun used by the French in their trenches. 
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ponderance of artillery Without the latter an advance 
would result only in slaughter 

The advance is prepared by placing the batteries of 
artillery in concealed positions from which their fire 


vicinity of the point selected 
to the 


can be concentrated on the 


for attack Information is carefully gathered a 


location of the enemy's batteries and lines of trenches 


signal the trenches and the ground in 


Ata prearranged 


order 


rear are bombarded with high explosive shells it 
to drive out the defender Probable artillery locations 
ind commu itis trenches are raked with shrapnel 
fire Close watel kept of the effect of the fire and 
of an t f the enen that can by any possi 
bilit iv ted 
rhe troops for the assault are meanwhile gathered 
In the n t mivanced trenche When the enemy's in 
ia ml artill eem tt be driven to cover the 
signal for the advance is giver rhe attackers scramble 
up out of their trenche Selected groups rush forward 
to cut the enemy's wire entanglements or to blow up 
the obstack j front of his parapet The rest follow 
lose bel i with bayonets fixed for the hand to hand 
trugelk th the enemy) men that still remain in the 
conflict 
\ he time the supporting artillery must keep up 
its fire It must quick locate and silence any hostile 
u that on fire o the attacking troops It must 
also « er wit t fire a the ground in advance of 
its ow Tr oas ft revent the enemy from moving 
up reinforcement The expenditure of shells and 
hrot i? t 1) to enormous figures 
o accurat the ballisth trol that artillery fire 
kept t head f the attacking troops and 
the hel rind l pene Tse can be cut to burst only 
tim) ard I | thet This bombardment of the 
ground close front keeps the enemy’s riflemen under 
or the ist m ite and saves many lives for the 
att ke Artillery thus become the indispensable 
arm of trench warfare The artillery gains the domin 
ance, while the infantry clinches the advantage 
The above describes one incident of the fighting It 
requires careful planning and preparation to assemble 
the treoms and to provide the immense amount of muni 
tions needed thout betraying the project From be 
yin ¢ to end the forces engaged must work together 
with perfect iscly ( The final assault must nearly 
alwavs be mace if ight to reduce the exposure and 
the « sequent ‘ The cost i great if successful, 
bu ill greater if repulsed 
| Da t h gained ‘ ire these tactics Some 
time the assault irrle evera ines of trenches, but 
vene the defense tiffen © that only the advanced 
ine is captured The advantage must be gained one 
tep a time, each the preparation for the next. Only 
by a long series of small gains, each tending toward 
i general end, can an advance be gained that will have 
lim tre itt trategic resuit 
The Zeppelin 
hand regarding the 


The log 


involuntarily in 


Vy! KY precise information is at , 
useful load of the 19153 class of Zeppelins 


book of the “Z4" (the one that landed 


brance) showed upon examination that this ship, which 


displaced only GSS,000 cubie feet, had a carrying capac 


ity of 10,000 pounds, made up as follows: 
Crew (twelve men) 1,920 pounds 
Fuel (for 12 hours) 3,780 pounds 


3.500 pounds 
1,400 pounds 


tallast 


Armament (replaced by ballast) 


Total bee Gecedeceses 10,600 pounds 
A fuel capacity of twelve hours at thirty-five knots 
gives a cruising radius of 420 nautical miles London 
being ‘%} miles from the nearest Zeppelin base 
(Colowne the projected aerial invasion would be a 
thing utterly impossible with this class of airship. In 
order to increase the cruising radius of the Zeppelin, 


the 1014 class was given a greater displacement, which 
lengthening the 1913 type through the 
lift 


3,400 pounds 


was obtained by 


addition of two balloon sections whose increased 


the useful carrying capacity by rhis was 


utilized as follows 


Crew (four more men) 640 pounds 
Fuel (8 more hours) 2,520 pounds 
Ballast or explosives ..... 240 pounds 
Total 3,400 pounds 
The increase of the crew became necessary for two 
reasons; firstly, because all the preceding Zeppelins 
were undermanned in peace time, there eing no pro- 


ision made for the men required perate the guns, 
the bombs and the searchlights ; . owing to the 
difficulty of handling a larger sized airship on a longer 
cruise 

‘Tre sbove figures give the 1914 military class a cruis 
of 700 miles, 1. e, a 


distance just sufficient 


for a trip over land and sea from Cologne to London 
d hack,* 
* Evident! night w be replenished at the nearest 
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Little official information is at hand about the new 
naval type of Zeppelin, except that it displaces 950,000 
of at least 28 men, while 
a fourth motor has been added to its power plant. Let 
the additional weight is distrib- 


cubic feet and carries a crew 


us now figure out how 
uted 

We know that the useful load of a Zeppelin amounts 
to about one fourth of its total lift; 138,000 more cubic 
feet additional useful load 


of about 950,000 cubic foot 


should, therefore, give an 


5,500 pounds, or else for a 


ship a useful load of 19,600 pounds. If we assume 
that the new type’s cruising radius has been increased 
only through the greater speed attained by an addi 
tional motor (50 knots instead of 45) and amounts to 
800 miles, no additional fuel tanks having been fitted 
(except for the fourth motor) we get the following 
figures 
Se ee OD ccc tcssweseen 4.480 pounds 
ee ED cc ancdcoawees 8,400 pounds 
MEE. SU MNSS Och vcr seenes 12,880 pounds 


load, viz., 
5.160 


useful 
ballast of 
Assuming the ship requires the same amount 


from the total 


leave available a 


which being subtracted 
19,600 pounds, would 
pounds 
of dead ballast for its navigation as the military type, 
(for the total lift of a Zeppelin in 
the 


would 


viz., 3,500 pounds 


creases more rapidly than its weight) load avail 


able for armament ana explosives amount to 


1,660 pounds, or practic illy the same as that carried by 
the 1914 army 


Evidently 


type. 

of the 
by explosives ; but this arrangement entails considerable 
risk, for Zeppelin be 
conditions to lighten itself suddenly 


part dead ballast may be replaced 


shonld a forced by atmospheric 


in order to ascend 


to a higher level and its ballast consist only of explo 
sives, the latter may cause destruction indiscriminately 
among friend. and foe.7 


That the most modern Zeppelin does not carry more 
than 2,000 pounds of explosives is evidenced by the fact 
that the heaviest bomb dropped by one of these ships 


(dropped at Yarmouth) weighed about 100 pounds, and 


that nowhere twenty of these bombs were dropped by 
one airship. In fact, the heaviest bombardment by Zep 
pelins was that of Paris on March 21st, and the two 


ships that carried it out dropped altogether about fifty 


bombs, out of which only about half a dozen were of 


the heaviest type, while the remainder was made up 
of incendiary bombs weighing about 30 pounds. 
War correspondents of imaginative mind have told 


the world more than once thet the Zeppelin factories 
were busily building super-dreadnoughts-of-the-air of 


1,400 feet length which launch torpedoes weighing some 


like 500 pounds, and can therefore destroy a 


Elizabeth” 


thing 


“Queen with the greatest ease. 


people should attach too 
fantastic The 
a people to indulge in such foolish ideas 


that it 


Serious-minded not muc! 


credence to such reports Germans are 


too practical 
There 


be so 


are some very good reasons, too, should 


First, it would take several years to develop an air 
ship thrice the size of the present-day Zeppelins to per 
secondly, even if such a ship was actually built 
for the 
that of Leipzig, is only 


fection ; 
larg- 


630 


there would be no place to house it, 


est German dirigible shed, 
feet 


super-Zeppelins, all the sheds would have to be entirely 


long: thus, in order to house those phantasmagoric 


rebuilt, and not only lengthened, because the diameter 


of airships obviously increases with the length. 


The German engineers would never take such a 
plunge into the unknown for the realization of a ma- 
chine that can be perfected but step by step, through 
small increases in size, in motive power, in cruising 
radius, each improvement being applied at a time to 
every new unit In fifteen years’ time Zeppelins have 
just doubled in size; can any fair-minded man suppose 


that amid all the concern of the war the Germans have 
found the treble 
time the size and power of the latest Zeppelin that was 


miraculous moyen to in six months’ 
launched just when the war broke out and was spoken 
of by “latest word 
in fighting monsters of the air’? 


The Zeppelin Fleet. 
brief shall 


the same esteemed confréres as the 


After this digression ecamine how 


airships of the Zeppelin 


we 


many pattern there were in 


commission at the outbreak of the war and how many 
have been turned out since. 

On July 31st, 1914, there were exactly cleven Zeppelins 
for warfare. of them “Z-2” 


to “Z-S") belong to the German army; two were in com 


available Seven (named 


mission in the navy (the new “L-3,” just completed, and 


the “L-5,” which had been the “Sachsen” of the Aerial 
Transit Company and was purchased by the navy in 
order to replace the ill-fated “L-2” that was lost acci- 


dentally) ; there were also available two passenger air- 
ships, called the “Hansa” and the “Viktoria-Luise.” Out 
of these eleven ships four practically 

(“Z-2,” “Z-3,” “Hansa” and “Viktoria-Luise” ), 


obsolete 
and of 


were 


t Bombs were England without fuses 
and did not Count Zeppelin states this fact person 


ally in proof of the fact that no bomb was aimed at civilians. 


dropped as bailast in 


explode 
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the remainder four had been launched or remodeled jy, 
1913 (“Z-4," “Z-5,” “Z-6," and “L-5"), and three were 
of the latest type (“Z-7,” “Z-8,” and “L-3”). 

Although all of Germany’s military and naval activity 
is shrouded by a seemingly impenetrable veil, the Fried. 
richshafen factory on Lake Constance is credited with 
having completed up to the month of April, 1915, one 
airship every three weeks; while the new Potsdam fac. 
tory is supposed to turn out one airship every four or 
five weeks. Since then the working capacity of the 
Friedrichshafen factory has been increased to such ex. 
tent that now one airship is reported to leave the yards 
every fortnight. This output would give April 1st, 1915, 
a total of seventeen Zeppelins launched after the out- 
break of the great war, which added to the ante-bellum 
status of eleven ships, would give a gross total of 
twenty-eight units. 

Official information from Germany admits the loss of 
nine Zeppelins. but there is well substantiated reason to 
believe that twelve airships of this pattern have met 
their doom during the war. The number of Zeppelins 
remaining in commission on April Ist should, therefore, 
not exceed sixteen, no allowance being made in this 
figure for ships having been temporarily disabled, 

According to a statement given out by Count Zep- 
pelin’s secretary, “fifteen airships of a greatly perfected 
type, each being armored and capable of carrying two 
tons (4,000 pounds) of explosive, are to be delivered by 
15th 
increasing the ascending speed, which will enable them 
an altitude two fifths better than the best 
hitherto possible.” 


July These ships will be fitted with a system for 


to attain 


While the actual efficiency of this new type still re 
is interesting to note the 
amount of damage effected by Zeppelins during the first 
the for 


August Ist, 


mains a thing hypothetic, it 
which official figures are 
1914, up to January 3ist, 
1915, fourteen Zeppelin raids have taken place, in the 
were 
This de- 
structive activity was purchased at the price of half a 


six months of war, 


available: from 
course of which one hundred and sixty persons 


killed and some hundred buildings destroyed. 


dozen airships annihilated and sixty men of their crews 
taken prisoners and thirty killed. On the other hand, 
in spite of fifty bombs dropped in the course of the Zep- 
pelin raid upon Paris, only one person was seriously 
killed, persons were 
The damage done to buildings was in 


injured and none while seven 


slightly injured. 
no proportion to the amount of explosives discharged. 
Thus, it seems that the Zeppelin’s military efficiency is 
somewhat far from the altogether too optimistic expee- 
tations some people have attached to this form of air- 
craft regarding its destructive and demoralizing power. 


Inorganic Fodder 
By the Berlin Correspondent of the Scientific American 


ie the economic struggle fought by Germany simul- 
taneously with war proper, she calls in the aid of her 

We have referred, in 
her supplies are 


organized science 
the 
we have also mentioned an attempt to de 
hay all the matter 


There is now a new development in 


remarkably 


these columns, to way grain 


“stretched”; 
rive from straw and nourishing 
contained therein. 
of the imminent scarceness of 
linseed-cakes, bar- 


laboratory are 


the same line. In view 
nourishing fodder of organic origin 
the 


to be drawn upon, the mineral kingdom supplying what 


ley, ete. resources of the chemical 
the vegetable kingdom is unable to yield. 
is known to possess abundant supplies of 
potatoes, beet-roots, turnips, that is, materials holding 
Albuminous fodder, on the other hand, 
in limited quantities, and had, for 
the most part, to be imported from Russia. Now, aa 
invention recently made at the Institute of Fermenta- 
tion Industries, Berlin, will, it seems, allow a nourish 


Germany 


carbohydrates. 
was available only 


ing yeast containing more than 50 per cent of albumen 
to be prepared from and sulphate. 
Sugar is, to this effect, bound to an inorganic base; in 
order to supply the albumen, so far wanting, the sugar 
is “fertilized” with ammonia, potash and magnesia, in 
the form of their salts, after which some yeast is intro 
cauced and a strong air current applied. The yeast then 
absorbs the sugar and‘the “fertilizer,” thus resulting in 
the formation of a highly albuminous yeast. This is 
how inorganic nitrogen supplies immediately a material 


sugar ammonium 


containing albumen in a high concentration (50 per 
cent). 
The process above outlined, of course, can be used 


countries as are amply provided with 
sugar and ammonia. Germany, as is well known, raises 
much beet sugar, while Dr. Haber’s synthetic process 
enables ammonia in any amounts whatever to be pre 
pared from nitrogen and hydrogen. 

The dry yeast obtained according to the above process 
constitutes an excellent nourishing fodder for cattle, 
but in the first place for horses. It is now prepared im 
existing press-yeast factories, but will shortly be mant 
factured in large erected for the 


only in such 


works especially 
purpose. 


The new invention would seem to be of an importa»*é 
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even exceeding present contingencies. It is, in fact, ex- 
pected to utilize it even in times of peace, inorganic 
fodder being stituted for Russian barley, to an 
( 


xtent depe the actual price of the latter 
e 


Cipher Codes and Their Uses 
By Ek. C. Edwards 


VHE met followed by spies in Europe have been 
‘I the subject of se veral articles recently, which have 
created an interest in the various kinds of secret codes. 
Poe said and it is believed | roved that he could trans 
late a real message sent in any cipher. However, the 


ABCDEFGHIJ KLMNOPQRS TUVWXYZ 
BCDEFGHIJ KLMNOPQRS TUVWXYZA 
CODEFGHI J KLMNOPQRS TUVWXYZAB 
DEFGHIJ KLMNOPQRS TUVWXYZABC 


EFGHI J K LMNOPQRS TUVWXYZABCD 


FGHIJ KLMNOPQRS TU VWXYZABCDE 


GHIJ KLMNOPQRS TUVWXYZABCDET 
HIJ KLMNOPQRS TUVWXY ZABCDEFG 
IJ KLMNOPQRS 14 VWXYZABCDEFGH 


VWXYZABCDEFGHI 
VWXYZABCDEFGHI J 
ZLABCDEFGHIJK 
MNOPQRS TUVWXYZABCDEFGHIJS KL 
VWXYZABCDEFGHI J KLM 


JKLMNOPQRS 1 
KLMNOPQRKS Tt 
LMNOPQRS TUVWXY 


NOPQRS 1 


OPQRS TU \ WXYZARBCDEFGHI JKLMN 
PQRS TUVWXYZABCDEFGHI J KLMNO 
QRS TUVWXYZABCDEFGHI J KLMNOP 
RSTUVWXYZABCDEFGHIJ KLMNOPQ 
sTUVWXY L\BCDEFGHI JI KLMNOPQR 
TUVWXYZABCDEFGHIJI KLMNOPQRS 
UVWXYZABCDEFGHIJIKLMNOPQRS T 
VWWXYZABCDEFGHIJS KLMNOPQRS Tl 
WXYZABCDEFGHIJKLMNOPQRS TUV 
XYZABCDEFGHI J KLMNOPQRS TU VW 
YZABCDEFGHI J KLMNOPQRS TUVWX 
ZABCDEFGHIJ KLMNOPQRS TU VWXY 
method he used, as described in “The Gold Bug,” and 
the same method used later by Conan Doyle, in the 
“Adventure of the Dancing Men,” would fail to trans 
late the cipher described herein, as will be shown. 
This cipher is very simple, consisting of a non-secret 
diagram and a key word. The diagram, while neces 
sary in the translation, is absolutely valueless without 
the key word, which may be any word or group of let 
ters desired, making the chance of stumbling on it by 
accident one in several hundred million 

The cipher is used as follows: Suppose we wish to 
send the message, “The Germans are advancing on 
Paris,” and our key word is “black.” The message is 
written out and then the word “black” is written over 


the letters of the message in suecession as follows: 


BLA CKBLACK BLA CKBLACKBI AC KBLAC 
THE GERMANS ARI ADVANCING ON PARIS 


Taking the first letter, “T,’ we turn to our diagram 
and look in the horizontal row beginning with “T,” for 
the letter we have written above it, that is, “B.” We 
then take the top letter in the same column as this 
“B,” namely, “I,” as the first letter of our code mes- 
sage. We then look for “L” in the “H” row and find 
that the top letter of that column is “E.” Similarly we 
find the third letter to be W ind the final cipher is 


as follows: 
IEWWGKZAPSBUWCHGLNACOFMPVBUSK 


In translating, exactly the same method is used. The 
person receiving the message writes the key word in 
succession over the letters and proceeds thé same as if 


he were making up a message 


BLACKBLACKBLACKBLACKBLACKBLAC 
IEWWGKZAPSBUWCHGLNACOFMPVBUSK 


Thus, he takes his diagram, looks for “B” in the “I” 


row, and finds the top letter of the column to be “T.” 
The second letter, found in the same way, proves to be 
“H,” the third “E.” and so on until the entire message 
ix translated 

Poe’s method of translating a long cipher was to 


assume the symbol appearing the greatest number of 
times to be “KE,” as that letter occurs most frequently 
in ordinary usage. This method would fail in this case, 
for the same symbol in the cipher might mean several 
entirely different letters in the original. Thus “W” in 


this message stands for both “E” and “G” and in a 
longer one would probably have several other meanings. 

Tits code seems so simple and at the same time so 
impossible of translation, that it is surprising that 
Secret messages should ever be read by anyone not sup 
posed to know their contents. The key word can be 
changed in a second and the diagram can be prepared 
at any time. There is absolutely nothing connected with 


it to fall in the hands of an enemy, for the key word 
Would naturally be remembered and would not have to 
be written down. 
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[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.) 


A Gas Inertia Result 
To the Editor of the Screnriric AMERICAN: 

A recent experiment brought out an unexpected re- 
sult that may interest your readers, particularly those 
that are students of the gas engine. For a number of 
years | have been using the energy remaining in the 
exhaust gases to recharge the engine cylinder, thus sav- 
ing the negative work commonly expended to accom- 
plish this result. It is well known that there is con- 
siderable energy still remaining in the gases that are 
released at the close of the working stroke. It is this 
that makes the noise and requires a muffler. If this 
energy is suddenly released by opening the valve or port 
quickly, the gases will bounce out of the cylinder and 
leave a very fine vacuum behind, just as a helical spring 
when compressed against the floor and suddenly re- 
leased will jump several times its length into the air. 
This vacuum is ample to pull in one or more volumes 
of air for scavenging or recharging. 

In the experiment mentioned I was using a cylinder 
with a constantly open port for the exhaust, and it is 
likely that some of the mixture filled the exhaust pipe. 
This pipe was 16 feet long by 2 inches in diameter at 
the port and tapering to 4 inches diameter at its open 
end. It was of No. 26 gage stove-pipe iron, double 
seamed and riveted, and stiff enough to carry a 200- 
pound man walking on it without much denting or flat- 
tening except right at the ends. But after a few strong 
explosions it was found flattened, almost shut, near the 
open end, the center of the flattened portion being be- 
tween three and four feet from the end 

This flattening is due to the presence of a vacuum 
behind the outrushing gases, which vacuum permits the 
atmospheric pressure to crush the pipe. A vacuum of 
a pound or two is not uncommon, but that such a short 
column as three or four feet could produce vacuum 
enough to crush the pipe seems strange. It now looks 
possible to crush a three-joint stove-pipe by firing off a 
fire-cracker inside of it. CHARLES E. DuRYEA. 
Philadelphia, Pa. 


More Military and Naval Academies 
To the Editor of the Screntiric AMERICAN: 

While this discussion of America’s unpreparedness 
for.war is going on, I would like to cite a fact and 
make a suggestion or two. They say that we have not 
enough officers for our ships nor enough officers for 
our armies as they would be in time of war. This is 
perfectly true, in spite of the fatuity that boasts the 
raising of a million men over night. 

Yet how easy it would be to provide officers! 
Here in this congressional district, Mr. Snyder, our Con 
gressman, has had a score or more of applications for 
appointment to Annapolis and West Point. Just two 
boys have a good chance of going. A score of good 
patriotic boys are turned away without a chance, be- 
yond the competitive examination, which is unfair in 
many ways. 

Now why couldn’t the military and naval academies 
be opened to every fit American lad who desires to pre- 
pare himself for service to the country on the supreme 
eall? Why should appointments have to be bestowed by 
political or personal or even the ordinary competitive 
favor? 

Let us have United States schools enough to grad 
uate every competent and fit lad who desires education 
with an officer’s training. 

I would suggest that there be provided several naval 
academies and several military academies. Let West 
Point serve as one of these, and then have another 
academy out in the Middle West in another type of 
country, as the Upper Mississippi Valley around Rock 
Island, for example; a third academy would be located 
in the heart of the Rocky Mountains; a fourth in the 
Big Timber of Oregon or California, or in the swamp 
plains country as along the Texas-Louisiana border. 

Then rotate the classes; send the West Point first 
year boys to the Upper Mississippi for their second 
year; to the Rockies for their third year; to the Big 
Timber or to the land of bayous, shoal lakes, plains of 
the Louisiana-Texas country for the fourth year. Just 
consider what this training would give to each of the 
young men—right at their doors would be the kind 
of country they must fight over, if fight they must. It 
would give every one of them a broad intelligence re- 
garding the United States which they cannot obtain in 
a four-year course in one place. They might even, with 
great advantage, march between terms from West Point 
to the Upper Mississippi and thence to the Rocky Moun 
tain school, and thence to the fourth year school. 

Each school would send out a first, second, third, and 
fourth year class, and the courses would be alike, and 
the nation’s military schools would turn out several 


thousand men every year to serve in the reserve against 
the dreaded emergency, some few of special aptitude 
remaining for the army service life. 

The naval schools would turn men out for the sea 
service, and there would be four of these naval schools 

one as now; one on the Great Lakes; one on the Pa 
cific ; one on the Gulf of Mexico, with the rotation work 
Thus these young men would learn on the ground the 
work of coast defense. They would not have to wait 
till after graduation; they were assigned to the Pacitic 
Coast to learn the work on the ground and on the 
soundings. Let them pay for it, serving as stokers if 
need be on the battleship, turn and turn about. 

There are tens of thousands of American youths who 
would be only too glad to have an opportunity to ge 
through the rigorous training necessary to become offi 
cers of the sea or land forces. Thousands of them be 
siege the congressmen every year, pulling every poiili 
eal, social, and other wire in their eagerness to become 
soldiers in training. They offer the country their ser 
vices—and they are sick at heart because they cannot 
gain appointments, 

Why should the United States refuse these boys 
their wish? Why should any boy, desiring an officer's 
training, an oflicer’s efficiency, be refused that training 
which would make them such valuable citizens to the 
country? Look how valuable they would be in civil 
life, where habits of discipline are so needed in every 
business! There they would do the country the great- 
est good—but they would be ready for the supreme ser 
vice in any national emergency. 

When we think of it, it is pitiful and it is shameful 
to think that the congressmen of the United States are 
obliged to refuse the requests of 15,000 or 20,000 boys 
who want to take and would pass the examinations for 
entrance into the army and navy schools for the thor 
ough officers’ training courses. These boys are most 
of them perfectly fit for the training. There isn't a 
congressman who isn’t tormented by the fact that he 
must annually turn down a score of competent beys 
who now seek each appointment, in spite of the ob 
stacles in the way. 

Why should anybody, fit physically and mentally, be 
refused the boon of naval or military training, if he is 
willing to undergo the rigors, the privations and the 
discipline of the courses? 

And if four academies for each branch of the service 
isn't enough to hold the eligibles, why not have six, or 
eight, or a sufficient number? 

We spend millions upon millions making better onions, 
better hogs, better cattle, better minerals, woods, fruits. 
Why not spend a few millions in bettering the nation’s 
protection by educating a sufficient number of training 
masters against an hour of need? 

Little Falls, N. Y. RAYMOND 8S. Speak 


The Current Supplement 
HAT the task the Allies have before them to reach 
Constantinople through the Dardanelles is by no 
means an easy one has become generally apparent, but 
the reasons are not so well understood. Some of these 
reasons are explained in an article in the current issne 
of the ScrenTIFIC AMERICAN SUPPLEMENT, No. 2061, for 
July Srd, 1915, in which an excellent description of 
the numerous defenses that line the approach to 
the capital is given by a writer who has intimate 
personal knowledge of the subject. There is an execel- 
lent bird’s eye map, indicating the difficult nature of 
the surrounding country, and numerous pictures ilius- 
trating incidents of the campaign. Public interest cen 
ters as much on aircraft as on submarines, and every 
one will read with interest the description of a new 
type of flyer that can be stopped, as it floats in the air. 
and can alight vertically, instead of by a glide, that 
requires a considerable area of open ground, besides 
possessing many other original features. This machine 
has been actually built and tried out, and is illustrated 
by a number of photographs and diagrams. The first 
of two lectures on Photo-Electricity, treating of the in 
timate relations of light and electricity, by Prof. J. A 
Fleming, appears in this issue, and will be welcomed 
by all interested in general scientific questions. There 
is another illustrated chapter on the subject of the 
Manufacture of Shrapnel Shells, this one dealing with 
the machine operations they pass through, and is as 
readable as its predecessors. Problems of Geographic 
Influence deal with the physical influences that are 
affected bv environment and is a most interesting sur 
vey of the problem. The Manufacture of Condensed 
Milk is a subject that comes within the range of both 
technical and ev@tg-day life. The article on Coal 
Sampling gives valuable instructions in an essential pre 
liminary to buying. The story of Italy’s Engineering 
Achievements is timely as throwing light on the hizh 

technical abilities of this enterprising nation 
Attention may be called to the fact that this isene 
commences a new volume of the SuPPLEMENT, and that 
this is a good time to begin the regular reading of this 
valuable publication that so thoroughly and intelli 
gently covers the flelds of science and technical doings, 
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‘entration 
Concentratio 
* 
‘ . 
amps 
Necessary, Not Only for . 
Humanitarian Re: 
umanitarian ireasons, 
. ©.12 PD... 
But for Self-Pre- 
servation 
By Dr. Alfred Gradenwitz , ae 
Whiling away the idle hours. . \ prisoner with an artistic bent. 
( ys! of the most difficult problems in connection killing microbes as well as vermin. After the bath, the Military drill and gymnastic exercises under the 
housing of war prisoners is the enforcing men are made to enter another hall, where their clothes orders of the men’s own superiors are made regularly 
of rule ke to insure itisfactory sanitary condi are handed back to them Most of them, however, to counteract the effects of protracted leisure. In fact, 
tior in f the inmates of most German concentra must have their hair cut previous to this operation, thus only part of the prisoners can be employed at some 
t TT ire a remarkable medley of nations and ridding them of the most troublesome and dangerous work or other—at the Zossen encampment only 3,000 
rae hose ideas of bodily cleanliness do not always of pests which in the present war has assumed un- out of a total of 15,000. Further evidence of the great 
mfor to tl huropean standard While filth is one precedented proportions, and which, apart from bodily amount of personal freedom left to the prisoners of war 
of the t potent factors in the spreading of disease, discomfort, has been shown to be the carrier of petechial is found in the fact that they are allowed to play their 
its iriable concomitant, vermin, has been found by fever. Many other processes have beca tried, but none native game, e. g., football. 
recent research to be the carrier of infection with cer has been found as effective against lice as the action Great care is bestowed on the treatment of patients, 
tain epic ‘ Hywiene thus becomes a necessity not of live steam Every morning the German doctors make the rounds of 
only for } initarian reasor but for motives of self Each barrack, housing 200 to 300 men, has its own the barracks, when those feeling unwell are expected 
preservatior wash-house, where the men are at liberty to wash their to report themselves sick. There are several stages in 
rh rat care to be taken on the arrival of each fresh clothes as well as their bodies Moreover, there are in the medical treatment, those slightly unwell only calling 
troop of pri rs, therefore, consists of cleaning their each encampment, actual baths and shower-baths of at the ambulance, while those a little worse are sent to 
banal ie ad clothe is thorong! is possible rhis, in adjustable temperature a hospital for slight comp!aints. Those somewhat more 
the case of Russian prisoners, is effected as follows Another factor making for satisfactory sanitary con seriously ill go to the Encampment Hospital, while all 
The el ng ' of 50. are introduced into a hall ditions is an ample supply of good air. The barracks really serious cases are referred to a large military 
hye tl t undre to the skit Whil are spacious and we aerated, and the men are at hospital for treatment The German doctors are often 
the e the i tered a ower-bath, their clothe liberty to walk about the grounds without any con assisted by their foreign colleagues, and the chemists’ 
made , j ‘ © thro to a disinfecting oven traint All the prisoners’ camps are, moreover, situ shops are ikewise conducted with the help of native 
in ord there ‘ ‘ fr ihout 20 minutes to ited in healthy surroundings, and some in woody, hilly chemists chosen among those interned at the encamp 
the action of e stear the most effective means of districts ment. Another instance of the great amount of liberty 
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Disinfecting room for clothes at Russian prison- 
ers’ camp, at Guben, Germany. 


Chemists’ shop at Guben camp conducted by 
} Russian as well as German chemists. 

















A scene in the prisoners’ hospital, the Déberitz Sample page of official organ of Ruhleben camp, Group of prisoners at meal time in one of 
encampment. where English civil prisoners are interned. the German camps. 
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enjoyed by pri is the 
fire brigade ol Guben 
Concentratiol ( vhich 
consists entire f Rus 
sian war prisoners who are 
thus afforded yortun 
ity of useful « reise 
Many am} reovel 
have their littl paper 
jssued by the oners in 
their own languae e of 
our pictures i sam 
ple of the ofl rgan of 
the Ruhleben « pment, 
which gives ¢ e of thr 
good spirits of its 1 habi 
tants. This 7 
der the heading nitat 
measures, thet being a 
hygiene of the We 
as the body The fact that 
prisoners ire, ! 1 certain 
measure, e. £ the case 
of artists, allowed to exer 
cise their own profession 
should finally be mentioned 
in the same connection 
The Verdict of the 
Insects 
By Davina Waterson 








necessar 


weeks are 
Empty 
fore, strongly shew life to 


pupa cases, there 
have been extinct at least 
so long. 

And, whatever the coun 
try, broad deductions can 
be made. Thus, wherever 
Acari are found, the Silpha 


and Hister have been at 
work Pyophilia is only 
seen in well-marked sap 


onification of the flesh 
Dermestes is seen earlier in 
this process, but never in 
the preliminary decomposi 
tion. 

Knowledge of that period 
of the year in which these 
insects breed in other coun 
most 


tries is important 


though their order never 


varies, and, in a_ typical 


where the processes 


case, 
of decay can begin from 
the beginning (as in sum 
mer), eight detachments of 
workers can be traced 

Dr. Mégnin of Paris re 
ported a case on January 
26th, 1SS3, illustrating the 


use of entomological know! 








T will hard be 


lieved that the entomolo 


gist as well as ti ie t 
is sometimes « ed for the decision of various knotty 
questions concerning the date or the period of a 


murder 
After the human undertaker has done his work, cer 





tain flies, beetle moths and spiders continue operating 
on a corpse, each set having its appointed time as de 
composition ad ( nd never intruding on their 


predecessors by the finding of certain minute in 


sects, the expert can determine the date of death with 


tolerable accuracy, a test often applied by medico 


legalists 


When the body is sti fresh it attracts the Diptera 
Musea, Cyrtoneura and Calliphora 

After decomposition has set in, the flies Lucilia and 
Sarcophaga begin their task Later, when fatty acids 
are formed (third to sixth month come the beetle 


Dermestes and the moth Aglossia (the latter not com 


mon in cold countries) When the caseous or cheesy 
condition is present then there are found the beetles 
Pyophilia and Necrobia. 

During a period lasting from the fourth to the eighth 
month there is liquefaction of the tissues into a black- 





Fifteen thousand Russians at Augustowa awaiting transportation to Germany. 


ish pulp, to the destroying of which swarm four more 
beetles, Necrophorus, Silpha, Hister, and Saprinus, and, 
along with these, four flies, Ophira, Thyreophora, Phora, 
and Louchea 

It would seem that not much would be left to feed 
upon, but nature is the most efficacious of all scaveng 
ers. The tissues are now drying up and are infested 
by Acari. When still drier, a second generation of 
Aglassa appear, with the beetles Attagenus and An 
threnus, also a moth, Tineoia, as helper 

Finally, in about three years, when nothing but dry 
ligaments remain on the bones, two more beetles, Tene 
brio and Ptinus, set to work on the completion of the 
long operation 

A diligent, trustworthy array of workers! No “cheap 
funerals;” no “royal burials”! King or pauper, all 
receive the same mortuary attention. 

In earth-buried bodies and under certain climatic con- 
ditions, the insects are slightly varied, but enough oc 
cur universally to furnish correct data. It is true of 
all the flies that, from the time of depositing the egg 
four 


to the appearance of the perfect insect, about 





edge : 

The body of a new-born 
infant was found behind a 
panel in the Faubourg du Temple. The skin and under 
almost intact, but still smelling 


lying organs were 


strongly. The rarity of sarcophagous diptera (the first 
to begin work) showed the date of death was at a time 
when these were scarce; i. e., beginning or end of win 
ter. But the abundance of Phorae, who do not come 
near decomposing matter unless half mummified, 
showed that when the fine weather came—the season 
when they are most plentiful—the mummification of 
the body was well advanced. 

Lastly, the Arcarina being few, and the 


Anthrenia, who work in the 


(spiders ) 
Dermestes and second 
year, absent, proved the baby had not been dead a year 
The mother was arrested, and confessed she had killed 


her child in February, 1882. 





The Owner of a Patent cannot sell and assign his 
rights thereunder and through an older patent subse 
quently acquired by him deprive his assignee of the full 
benefit of what he purchased. This was decided in 


United Printing Machine Company v. Cross Paper Feed 


Company, 220 Fed., Rep, 322. 









































Lined up at one of the food counters. 


Russian rifles captured in the Masurian Lake region. 











Bringing in a load of firewood. 
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Mortars 


Its range is so great that an enemy would have 
to march two hours to capture it—sufficient 
sewem time for its dismemberment and 


gna 












The powerful weapon which assisted in the 
reduction of Liege, Namur, Maubeuge, Givet, 


Antwerp and Przemysl. It + 
rernoval. 





requires a crew of 200 men. 


‘KODA morta having a her of 30.5 centimeters experimental gun of this construction was fired more with four driving wheels—a construction patented by 
> 1 inchs ore ed the reduction of the forti than six hundred times, without showing appreciable the Archduke Leopold Salvator. The gun is carried on 

















































arnt ¢ Titec. Ne Maubeuge. Givet. Antwert} erosion or decrease in accuracy one car, the gun mount on another, and the foundation, 
The accu f fire of these mortars The breech block is of a novel horizontal wedge type which is made in three sections, hinged together, on g 
1c Antwe invisible to the gui ind is operated from the right side. The shell is filled third. The highest speed of the train is 20 kilometers 
i ‘ ! " g ij position from a map with a very powerful high explosive and is provided (12.5 miles) per hour, which is a very good speed for 
d by a ‘ from a Skoda mortar at a dis with a delayed-action fuse, so that it penetrates deeply heavily loaded cars with iron tires. At the lowest speed 
neters (7.5 mile This cupola, with before it explodes. The base of the gun mount is set of about 2.5 kilometers (1.5 miles) per hour grades of 
f th , mbedded has been presented by directly on hard ground, but a portable foundation is 16 per cent can be ascended. 
(kh wn Kaiser to the Aust n Army Museum in interposed when the ground is soft In the latter case The mortar is usually mounted in a pit, into whieh 
\ the gun can be swung 60 degrees to right or left of its the foundation is lowered by winches on its car. The 
' f - i f the ear that carries the mount is then driven onto the 
r 1 entire " he 42-centi foundation, and the mount is lowered in the same way 
! 16.5-i Ix irs, Such 1 ure and bolted securely to the foundation. Then the thin 
‘ - ane ; e been used at Liége car is brought up and the gun is drawn into its erad. 
aa er] thoug! me een them. and we and connected with the liquid brake and the air com 
i ne such gun. the “Big Bertha That the pressor. The entire operation of mounting the mortar 
platforn ¢ these Germa rtars are imbedded in ¢ has been performed in 24 minutes and it can always be 
ete. from which the ca be released only by ri completed easily in 40 minutes. The rapidity of fire cap 
i the ie for offense Guns of kf | be pushed to one shot per minute. 
t calibe d already been constructed by § j The excellence of material and construction was 
d d Eng d. fer ships nd coast fortifica g proved by an accident in practice in a mountainow 
‘ Che awe these gu eas ts in their m« ; f country, when a car laden with a_ six-ton mortar 
and i Fect of eir shells hich fj plunged into a ravine 16 feet deep and overturned. The 
d t pi have penetrated the arm ; axles were bent and the car was damaged in other 
, ete of f ti ; ways, but it was able to proceed to its destination, and 
lhe Krupp mort is said to require a crew of severa i the mortar was subsequently mounted ready for firing 
om 1 six urs’ work for its emplacement j without any repairs being made. 
The Skoda mortat ittle danger of being captured These heavy mortars can also be used as field-pieces, 
the e « ed by the enem vivance over its The explosion of. the shell can be timed precisely and 
sre iy forty minutes) suffices for its dismem it produces an annihilating effect upon troops marching 
erm nd in close formation. In Russian Poland an entire battery 
If compare the ng Russian siege of Przemysl of artillery and a large number of infantry were thus 
which indeed succumbed t ick of food, with the rapid annihilated, the men in the immediate vicinity of the 
destruction of the Belgian and French fortifications, we explosion who were not hit by fragments of the shell 
i «late the importance and value of the Skoda being killed by the intense air pressure and the suffe 
mortars in the present war What a the Japanese eating gases produced by the explosion 
Kren ind Russian guns could not do at Przemysl In Galicia and the Carpathian region a new Skoda 
13 done in Belgium and France by a few shots from huwitzer, having a caliber of 42 centimeters (165 
the Skoda mortars. and Antwerp was the second strong inches) was employed. This weapon, of course, is far 
est fortified place in the world less mobile than the 12-inch mortar. 
lhe production of a gun so heavy, and yet so remark The shells for all of these murderous weapons are 
accurate and mebile as no easy task The idea made in Woellersdorf, Austria. 
conceived in) 1907 vas gradually developed until, o1 
July 22nd, 1910, the first of the new mortars was fired Franklin Medals Awarded to Onnes 
vith complete success on the proving ground of the and Edison 
skoda Wot near Pilse T a meeting of the Franklin Institute, held in 
Che 12-inch Skoda mortar is a recoiling gui It fires <4 Philadelphia on May 19th, the Franklin medal was 
hell weighing about 390 kilogrammes (860 pounds) Hoisting the 858-pound shell into position for loading. presented to Prof. Heike Kammerlingh Onnes in recog: 
with an initial velocity of 340 meters (1,115 feet) pet nition of his long continued inquiry and indefatigable 


second The work of the recoil is absorbed by a liquid median positior The range of deviation is smaller labors in low temperature research His Excellency, 
brake. and the gun is replaced in the firing position b vhen the foundation is not used Chevalier Van Rappard, on behalf of the Royal Nether 
air pressure. The brake is attached above, the air The sighting telescope and the aiming and elevating lands government, was present for Prof. Onnes. 
compressor beneath the gun Che mortar is loaded in mechanism are piaced at the left side of the mount, At the same meeting a Franklin medal was also pre 
the horizontal position. The maximum horizontal range from the back of which hangs the loading platform, sented to Thomas A. Edison in recognition of the value 
is about 12 kilometers carrying a loading pan which can be raised by levers of numerous basic inventions and discoveries. The 

lhe barrel is built up of steel cylinders according to rhe shell is brought to the gun on a hand car and rolled Franklin medal is the highest recognition in the gift of 
: method of construction that has stood the test of onto the loading pan. The pan is then raised and the the Franklin Institute and was founded in 1914 bf 
mzny years of experience Some of these mortars have shell is pushed into the breech. The gun is transported Samuel Insull, and he received the sculptor’s model of 
been fired four hundred times in the present war An by three Skoda-Daimler motorcars of 100 horse-power the medal 





Despite its great size the Skoda mortar can be transported at the rate of The gun is loaded in the horizontal position. The maximum horizontal range 
twelve and one half miles an hour, Ps is about twelve kilometers. 
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Bath room. 


Dressing car. 


Bath Trains of the Russian Army 


Each Train Can Daily Give a Bath to at Least 3.000 Soldiers. 





It Provides 


for the Serving of Refreshments and Affords Numerous Utility Advantages 


‘ HE bath is a great institution in Russia. People are accustomed 


to it, and even the smallest cottage has its little “banja” or 
steam bath house, where they get their weekly steaming. 

During the present war several movable “banjas” or bath-trains 
have been constructed for the Russian army. The following short 
description gives a general idea of one of these trains. 

As shown along the border of this page, the train consists of a 
locomotive and a The cars of the bath-train are 
reconstructed passenger coaches of the third and fourth class and 
All the cars are paneled with felt, cork and wood, to 


seore of cars. 


freight cars. 
keep them warm, and are provided with everything that is neces 
sary for each car according to its destination. The cars are joined 
by warm vestibule bellows, that make it possible for the soldiers to 
pass freely from the undressing car to the bath room and then to 
the dressing car. 

The bath-train is lighted with electricity from the central electric 
The bath provided with 
hot water from the locomotive boiler. In the train there are two 
for twenty-four work 


station and heated by steam. rooms are 


tank holding water necessary hours’ 


Besides there is an electric pump by 
source not farther than 50 to 100 Russian fathoms 


cars 
means of which water can be 
drawn from any 
or 350 to JOO feet 
The undressing car has longitudinal benches with numbered seats 
Each car has forty-eight seats. On entering the car each soldier 
receives a number check and takes a corresponding seat. 
his outer ciothing into one bag and his soiled linen into the other 
under the bench and on the 
his hair cut, and 
Each department 


He puts 


numbered, he finds 
the soldier 


These bags, also 


upper shelf. In this car may have 


after that he passes to the washing department. 
has twenty-four partitioned washing fittings and a steam-bath, while 
there are benches in the middle of the car 


The bath-car has several faucets for hot and cold water. Each 














~ clean linen, and his clothes cleaned, mended and disinfected. 


Every soldier receives a 
The 
shower in 


fitting has a shower with a mixing cock. 
piece of soap, a bast-wisp for scrubbing, and a basin for 
and cold water faucets and a 


suds. 
steam-bath also has hot 
which the temperature of the water can be regulated. 

While the soldiers are washing, the attendants of the train take 
the bags of dirty linen, disinfect it and pass it over to the store of 
dirty linen, while the bags of clothing are taken either into a spe 
cial disinfecting compartment or into a special department for 
destroying parasites. 

The dressing car is arranged in the same way as the undressing 
bag with a set of 
When 


dressed he passes to the next car, which is called the tea room, 


ear. The soldier finds on his numbered seat a 


where he can get tea, sugar, tobacco, etc. 

The disinfecting compartment is designed for the disinfection of 
clothes, boots and fur jackets. It is operated with steam formalin. 
After the disinfection the compartment is filled with ammonia to 
take away the caustic odor of the formalin. 

The compartment in which parasites are 
heated to 100 deg. To kill the parasites it is enough to keep 
the bags in the rotating drums of the compartment for ten or fifteen 


destroyed uses air 


Cent. 


minutes. The equipment of the other cars calis for no special com 
In one of the cars there is a cobbler shop, with instruments 
The bath-train is provided with linen by 


ment. 
for mending boots, ete. 
special cars, that supply the stores from Petrograd and other towns. 
At present there are three bath-trains in the Russian army. Each 
of them can daily give a bath to two or three thousand soldiers. 
The cost of construction of such a bath-train depends upon the 
ears that are used and attains to 50 to 70 thousand rubles. 


The cost of maintenance of a bath-train, including salary and 
boarding for the trained attendants and servants, fuel, etc., is 10,000 


rubles per month, not counting the linen. 





Interior of a bath car, showing the shower-baths at each side and the steam room in the middle. 
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Bath room. 


Sectional plan view of three cars of a Russian army bath train. 


Dressing car. 
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COMPARISON 


ded 1 Capt. Dacres The ships engages 


of the fight 
r of the comb 


when men foug 


made to Save 


the humanitarian laws of war were 


d the crews 


hers’ eves 


e is cencerned ith one 


ts of that war, when 


* under Commodore 


the British ship “Guerriére 


and the gallant and cor 
itants, were typical of 
it like gentlemen; when eve 


the crew of the beaten 


etter so far as tne exigencies of the 


rhe hal eTies 


pitiful failure 

ils carries ai 
esson of the 
republic list 


rreat soldier I 


wa would be 


izh the na 


et ¢ rnvgements 


brilliant work o1 the individual ships 
cn nay is th 


e oe bright feature o 


of our land forces, e 


esson ior the United St 


folly of unpreparedp 


ned to and followed the 
’resident and made 


preparations on sea and land, 


portrayed in very 


vy as a whole acl 


thanks to the negiect 


rk done by individual ships in dus 


the enemy afforded clear proof (hat 


di the proper 


upport of Cong-ess 


hanged the whole course of the wi: 


is no disparagement of the success 


frigate to draw 
it least, the B 


imal =the ra oOo 


ow et I’ 
bilitw. the i 
ind of target 
of 1812, there 


attention to the fact 


ritish navy, subsequent 
f the great Nolson, had 
msessed with u sense of 


almost totully negiected 


practice in the years 


was practically none 





“Constitution,” 
frigate head to wind in a 
pull on the cable opens the drag, exposing a large 


area to the sea. 
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Commodore Isaac Hull. 


From a painting by 





The long 24-pounders on the gun-deck of the “Constitution.” 
The Fight Between the “‘Constitution’’ and the **Guerriere 


Naval Warfare as Carried on One Hundred Years Ago 


99 


ecords of that day can enlighten us. True it is that 


} 


even in that period of self-complacen the »s them- 
selves were maintained in a state of high efficiency and 
idmirably handled, and were resplendent in paint, polish 
and well-found gear. Also it is true that, though gun 
nery was neglected, the navy even at that day had its 
Sir Percy Scott Here and there was found a captain 
who realized that battles were to be won only by good 
shooting A notable instance of this was Capt. Broke 
of the British ship “Shannon,” and to the fact that he 
exercised his gun crews continually in target practice, 
and that he made certain notable improvements in the 
sighting of the guns, was due his victory over the 

Chesapeake” and that brilliant sea-fighter Lawrence 
These men, however, were the rare exceptions, and 
when the war of 1812 opened, the British sea captains 
believed that the only way to fight an enemy was ft 
vet up very close to him and pound away blindly ata 
range so close that it was impossible to miss the target 

No such reactionary spirit prevailed, however, it 
the young United States navy. Here it was realized 
that the sooner you could reach your enemy with a 
well-directed fire, the better were your chances of wil 
the fight. Our guns were lengthened, their range 
was greater, and the projectiles were heavier on the 
average than those of the British ships of that day. 
Moreover, the men were exercised at gunnery, and fre 
quently, when they met the British frigates, an accur 
ate fire delivered early in the engagement so crippled 
the enemy that sometimes the issue of the fight was 
a foregone conclusion before it had been many minutes 
under way. 

The engagement between the “Constitution” and the 
“Guerriére” took place in the region of the Grand 
tanks, and Hull was enabled to get in touch with the 
British ship because of information given him by aa 
American brig, the captain of which informed Hull that 
he had sighted a British frigate cruising somewhat t 
the southward of Hull’s position. Hull made sail o 
the indicated course, and at 2 P. M. on the 19th of 
August the enemy was sighted, and the “Constitution” 
with all sails set to a good breeze bore down for the 
attack. The “Guerriére,” which was on her way from 
the British squadron off New York te Halifax for over 
hauling and new equipment, waited for the enemy. Af 
5:05 P. M. she let go a starboard broadside at the “Cote 
stitution,” but failed to score a hit. She then wore} 
around and discharged her port broadside, two of the 
shots taking effect. For the first three quarters of aa 
hour the British ship fired alternate broadsides, the 
American ship yawing to avoid being raked, head-0l 
and firing her bow guns. 

Not much execution was being done on either side, 
and Hull determined to close in for decisive work. He 
set his main top-gallant sail and headed down for the 
enemy, placing himself to windward of the British ship, 
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The “Constitution” was the 
she overhauled the ‘“CGuer- 
both ships opened with full broad- 
Hull re- 
moment 


and on her port quarter. 


better saliet 
At 6:05 P. M 
the battle was on in good earnest, 
is fire until he felt that the 

and in ten minutes after he opened with his 


and steadily 


riere.” 
sides ana 
served h critical 
had come 
broadside, 
shot 


mizzen 
the 


his excellent 


the “Guerriére’s” mast was 


whole 
struck by a and 
leeward side. Ira N. Hoilis, in 
the “Constitution,” states that when this happened, one 


went over on starboard or 


work on 


of the American sailors exclaimed, “Damn it, Jack, but 


we have made a brig of her!” The “Constitution” con- 


tinued to surge ahead, approximately 200 yards away on 


the port beam of the enemy 
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in Hollis’s book. Says he of “I feel it 
my duty to state that the conduct of Capt. Hull and his 
officers to our men was that of a brave enemy, the great- 
est care being taken to prevent our men losing the 
smallest trifle, and the greatest attention being paid to 
the wounded.” 

The American shipwrights of that early day builded 
well; for the “Constitution” has survived and become 


his captors: 


one of the most famous, if not the most famous relic of 
those stirring times. Some 15 years ago Congress made 
an appropriation for the purpose of restoring this ship 
to the identical which she fought the 


“Guerriére.” A the naval records 


condition in 


careful search of 


Boston 


three feet of a fire alarm box in downtown 
when it was “pulled” for a small blaze down the street, 
and for curiosity’s sake timed the arrival of the appa 
ratus. In 1 minute 25 seconds fram the pulling of the 


hook a ladder truck galloped into the street opposite 





the fire; in 14 seconds more the motor car of a distric 
chief shot the and in 
from the alarm four pieces of apparatus were on the 


around box corner; 2 minutes 


spot. In 25 seconds more two additional engines swept 


into place and 3 minutes and 25 seconds from the giving 


of the signal no less than ten fire-fighting units were 
assembled. The fire was drowned out in a few mo 
ments with this splendid mobilization, which is simp! 
the everyday practice o! 
the department and ons 





Hull put his helm a-port to 
cross the bow of the “Guer 


a raking 


aud when he was well clear r 
, 
and pour in 


riére” 


proadside. The ship, how 
ever, disabled in her rig 
ging and gear, swung too 
slowly, and after two 
broadsides had raked the 
enemy, doing great execu 
tion, the “Guerriére’s’ 
bowsprit and jibboom 


fouled the lee mizzel rig 


ging of the “Col stitution” 
as the latter swept by 

According to 
of the “Gue rriére”’ 


wreckage of 


the log book 
the 
the fallen miz 


zen mast brought that ship 


up into the wind against 


her helm, and exposed her 


to a heavy raking fire Ir 
any case her standing rig 
ging was greatly weakened 


and as the Constitution” 





pulled clear the two re 
maining masts of the 
“Guerriere the fore mast 
and the main mast, went 
by the board and left her 


a total wreck, rolling het 


main deck guns under wa- 


ter She was then in the 


condition shown in o 





doubtless duplicated con 


stantly in other well-ap- 
pointed cities. 

Now it is only calling at 
to the 


point out the impossibility 


tention obvious to 


of accomplishing such a 


rapid concentration with 
out electricity, but it is a 
good thing even so to real 
ize now and then how much 
civilization depends on 


these familiar applications 


for its comfortable ¢o: 
tinuance. In the case cited 
there were no electrically 


driven units to respond to 


the alarm, but the time is 


coming when the reliabil 


ity, 
and 


superior acceleration, 


readiness 


100 per cent 


for service withont a 
“hitch-up” enjoyed by the 


electrically driven equip 


ment now in service in a 
few cities will be more gen 
erally appreciated Bat 
tery charging for such ap 
paratus does not edd much 
to central station revenuc 
but it 


cases off the peak, is profi 


done in 





can be 


ine 


able so far as 








graving on the cover of this 
issue. 


By 6:30 Capt. Dacres, 


The “Constitution,” fully re-rigged and equipped, as she appeared when she fought the “Guerriére.” 


is one of the best possible 


advertisements to the pub 


lic of the 


all-around con 





realizing that the ship 


lost, fired a shot to lee 


ward and _ surrendered 
When Lieut 
Read of the 

boarded the 
he found that 
sinking condition 


the fire of the 


George ( 
Constitution” 

Guerriére’ 
she was ina 
and that 
“Constitu 


tion” had in some places 
knocked adjacent portholes 
into one, tearing out the 
ship’s side The comple 


Guerriére’ 
had been 
the 


ment of the 
Was 282 men; 15 
killed 
and 
these ten 


during action 


267 surrendered Ot 
were Americans, 


who were sent below to 


spare them from serving 
against 
men. 
The 


ried 


their own country 


“Constitution” car 


$56 officers and men, 
and she mounted the more 
powerful 


sisted of 


hatte ry li con 
thirty long 24 
pounders on the gun deck 
twenty-two 32-pound car 


ronades on the spar deck 


two long 24-pounders, and 


one long 18-pounder on the 





Ces es Pe “4 
BPP Hig m6 
“ pear Pte ; 





venience of electric service 


Paris Water Sterilizing 
Piant 


fier: city of Paris is now 


large plant 


operating a 


in the suburbs which ts 


designed for filtering and 
sterilizing the water of the 
Marne River 


ent plant can supply 


feet of wa 


and the pres 
about 
2 500,000 cubic 
after 


ter daily Sterilizing 


sand filtering 


filtration in 
basins is done by the ozone 


method, and the results are 





most satisfactory, especiai 
ly in the absence of the 


coli bacillus with which the 
Marne 


Clarified 





water is charged 
water from the 


sent by rotary 


filters is 


pumps to a series of ten 


ozonizing tanks or columns. 
Above the range of coiumnes 
is a large cross collector, or 
cireular feed tank, of three 
feet 


ter descends 


diameter, and the wu 
from it into 
each column, passing on its 
way through aspirator noz 


in ofou 


zles so as to draw 








ized air along with the wa 





forecastle, making a total 

of 55 guns firing a total 

broadside of 684 pounds 
The “Guerriére” carried 


thirty long 18-pounders on the gun deck, two long 12 
pounders, one 18-pound carronade, sixteen 


the 


32-pound car- 
total of 49 
The losses on the 
were 15 killed and 63 wounded; the “Con 
7 killed and 7 
found to be in a 


ronades on 
firing a 


spar deck, making a guns, 


broadside of 556 pounds. 
“Guerriére” 
stitution” 


lost were wounded. 


As the “Guerriére” was sinking 
condition and it was impossible to tow her into port, 
the crew was removed and the ship set on fire. 

Having in mind the ferocity which has marked the 
present cannot refrain from including the 
testimony of Capt. Dacres to the humanity of his cap- 
tors in his 


war, we 


report to Vice-Admiral Sawyer, as. given 


The spar deck of the “Constitution,” showing starboard battery of 32-pound carronades. ter. 


rendered it possible to reproduce the ship with great 
fidelity, and hence the accompanying photographs will 
possess unusual interest as showing what the fighting 


frigate of that day was like. 


Where Electricity Saves the Seconds 


F there is any application of electricity that is in a 
class by itself with respect to convenience and quick 
service it is its use in the modern fire alarm telegraph 
system. Everyone realizes this in a general way, but 
it takes the specific instance to bring the point home. 
A few days ago a correspondent happened to be within 


Contact with the ozone 


is obtained in the water 


a top orifice 


column, then the purified water flows out by 
then 


goes into the offtake 


and is aerated by cascading, 


used for the production 


piping. An elaborate plant is 

of ozone, and before going into the electric ozonizers 
the air is dried by condensation of moisture et of 
freezing chambers, in which a temperature of 2 des 


Cent. is maintained by worm piping iving a cireula 


of chloride of 
vertical machines of large 
the dried air into the ozo 


tion methyl, this being liquefied by tw« 


output. Two air fans deliver 
Four electrically driv 


the 


izers. 
filtered 


used to deliver 


en centrifugal 
water to the sterilizing columns. 


pumps 2! 
The present plant is 


operated by the municipality of Paris 
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SUBMARINE AWASH—DIVING TRIM 





a 


SUBMARINE IN SURFACE TRIM 








Three 


- 


positions of the submarine—for surface navigation; awash; and diving. 


The Modern Submarine 


Methods of Control of the Latest and Most Dreaded 


 Fatary in its moral and material effects the subma 
rine has certainly established itself for all time as 
one of the most formidable weapons of naval warfare 
We say this without any reference to the sinking of 


unarmed merchant ships; for that is a savage abuse of 


au otherwise efficient and legitimate instrument of war 


furs It is difficult to say whether in its moral or ma 


terial effect the submarine has proved more useful in 


ihe present war Its material results are seen in the 


sending to the bottom with a single biow of cruisers 


and battleships, some of which were supposed to be able 
to take the blow of at least two torpedoes without foun 
effect it is 


moral impossible to gage; but 


the dread of this potent craft has exercised 


dering Its 
undoubted!s 
an enormous effect upon the strategy and tactics of the 
present war 

We have only to consider the operations of the Allies 
at the Dardanelles to understand how greatly this new 
and comparatively untried type of ship is liable to upset 
the whole of an elaborately-conceived and hitherto well 
campaign We refer to the torpedoing of 
Allies 
land operations of 
These 


ships for the success of 


carried-out 


two battleships of the which were engaged in 


supporting the the allied troops on 


the Gailipoli Peninsula troops depended upon 


the co-operation of the thei: 


sweeping operations designed to capture the whole 


ships to take cure of 


peuinsula It is the duty of the 


the flanks and to enfilade the enemy's trenches from 


both coasts of the Gallipoli Peninsula 


Furthermore, upon the warships and transports the 


landing forces undoubtedly depend for a considerable 


part of their subsistence and certainly for all of their 


military supplies. A recent Associated Press dispatch 
states that the fleet, subsequently to the appearance of 
submarines and the of the battleships, has 
been drawn up and anchored off one of the adjacent 
islands where, doubtless, it is surrounding itself with 
mine fields and nets as a protection against submarine 
attack. 

It is possible that, by increasing the force of destroy- 
ers, the ships may be able to resume their flanking 
operations on each: coast, but the menace is there and 
it has to be reckoned with. 

By the courtesy of our contemporary, The Sphere, we 
reproduce a set of illustrations showing the German 
type of submarine in various stages of flotation, such 


loss 


two 


as at the surface, awash, diving, on the bottom, and 
when discharging a torpedo 
The flotation of the submarine, or its position with 


regard to the surface of the water, is determined partly 


by the operation of compressed air and water ballast 


tanks and horizontal diving 


rudders At the 


partly by the reaction of 
surface and in the cruising condition 
freeboard, as 


the modern submarine has considerable 


Type of Warship 


will be seen from our illustration The decks are well 


above water, the craft is able to open her hatches, and 
the ship is navigated from the bridge, in the same way 
The German type has a 
ong, flat light superstructure 
which has nothing to do with the flotation of the ship, 
the water to enter and 
is surrounded by a rail con- 


as an ordinary surface vessel 


deck, carried upon a 


being freely perforated to allow 


leave at will. The deck 


sisting of stanchions and wire rope. She carries two 


masts hinged at the deck, which can be raised to the 
vertical position for carrying the wireless, as shown in 
going to submerge the 


folded on deck 


the engraving. When the ship is 


wireless is removed, the two masts are 


and secured, the hand railing is taken down and sent 
below, as are also the bridge and its fittings. After the 


last of the crew has disappeared through the hatch- 


way, it is closed and bolted securely from within 


The second illustration shows the submarine in the 
awash condition, the main ballast tanks being filled, all 
secured In 
of a 
discon- 


hatches and other openings being tightly 


this condition she has a slight reserve buoyancy 


few hundred pounds. The oil engines are now 


nected and the electric motors are started. As soon as 


she has way on, the horizontal diving planes are de- 


pressed and the ship descends at a moderate angle until 


the desired depth is reached. The small, reserve buoy- 


uney tends to make the boat rise to the surface, and 





TENCE MADE TO APPEAR 
LiRE A NEUTRAL TRAWLER 








SUBMERGES 


STEERING BY PERISCOPES 














View showing a German submarine recharging its fuel tanks; traveling with the periscopes 





exposed; in the submerged condition; and “asleep on the bottom.” 
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ix is counteracted by maintaining a slight degree of 
horizontal helm 

Inside the boat is a pressure diagram which shows 
the depth at which the boat is traveling, and by this 
the man who controls the horizontal rudders is guided. 

For attack, the boat is sunk until just the tops of the 

eriscopes are above water, and through these the com 
nder has clear vision, the view being very much the 
ne as would be obtained were he standing at the 
rface with good binoculars at his eyes. 

Should an enemy ship approach, a slight additional 

ression of the diving rudders brings the boat down 

til its periscopes are entirely below water. In this 
position the immersion indicator will guide him as to 
his depth, and he lays his course by a ship's compass, 
steering the boat in the horizontal plane by means of 
the vertical rudders at the stern. 

If the enemy is numerous and the commander wishes 
to play safe, he admits sufficient water to destroy the 
reserve buoyancy and settles quietly to the bottom. 
This is known as “going to sleep.” When the com 
mander wishes to rise to the surface, he can do so by 
admitting compressed air to the ballast tank, and blow 
out a portion of the water, and starting his electric 
rs rhen 


come to the surface 


w lifting his horizontal planes, he can 
where and as rapidly as he desires 
The latest and largest German submarines, with a 
surface displacement of SOO to 1,000 tons, have a wide 
of action; for when running at low speed at the 


surface the can probably travel from five to seven 
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postpone them indefinitely. The large orders from the 
countries at war are so fully occupying the attention 
of all builders of aeroplanes and motors that they can 
not give their time to the proposed races, which were 
to have commenced on July 4th, and moreover, all of 
the qualified aviators are engaged with these manufac- 
turers 


Inventors and the War 

F the patent reports are to be believed, the war has 

acted on the minds of our inventors as the famous 
ginger injection did on the balky mule. 

It is to be expected that the hugely increased de 
mands for war material should stimulate inventors and 
it is not surprising that the gentlemen of fertile minds 
stepped into the breech when modern methods of fight 
ing showed the need for something new. The amusing 
part of the programme is that about half the earnest 
gentlemen hastening to tie up against theft their pre 
cious ideas as to war material, are people without the 
slightest practical knowledge of the conditions of mod 
ern war. 

Apparently the bullet-preof shield is the favorite ar 
ticle among the amateur inventors. The Sporting Goods 
Review of England lists no less than eleven applications 
for patent on devices of this sort, for one month 

A chap came to me in Los Angeles not long ago. You 
can tell the amateur inventor by the deeply mysterious 
air, which is compounded with a mien of intense satis 


faction 


o 


tages of being able to take it along with you if you ge 
tired of the scenery. 

I was impressed. Merely to satisfy the last remain 
ing scruple and remove the last shred of doubr, [ in 
quired what happened to it and its inhabitants if « 
battery or two were turned on the trench, but this did 
not feaze the amateur. It would stop shrapnel, he 
said. High explosive shells evidently did not enter into 
his computations. 

I also learned that the sections of the trench could be 
easily carried by the poor footman in addition to his 
pack of sixty-odd pounds! 

The bullet-proof shield er garment has been an obses 
sion of the amateur inventor for lo, these many yours, 
und he is particularly violent in these parlous times 

As a matter of fact, a form of shield is used by a few 
men in each army, snipers, men crawling out to dig 
advanced trenches, ete.; but this sort of thing on a 
huge scale is unthinkable because of the necessary 
weight of a shield heavy enough to stop a pointed high 
speed jacket bullet at comparatively short range. M 
tests with ordinary mild steel showed a penetration of 
ene quarter inch at 500 yards for both the Ross and the 
United States rifle with match 180-grain bullet 

The United States rifle with a service bullet goes (.44 
inch into mild steel at the muzzle and penetrated a 


he . 
oOniy one 


high carbon steel plate 0.38 inch thick. Stee! 
quarter inch thick weighs 10 pounds per square foot of 
nren 


It is possible a material might be found to resist ever 

















Redrawn fr s 


German submarine discharging a 21.5-inch torpedo at an unarmed merchantman. 


thousand miles without replenishing their oil tanks. 
Their maximum speed at the surface is about 18 knots, 
and possibly 20 in the later type, and submerged they 
can speed about 10 or 11 knots with a radius of pos 
sibly 106 miles. Ten or a dozen torpedoes are carried 
on these boats, and some of them have four torpedo 
tubes ahead and two astern, making it possible for them 
to fire the whole of their torpedoes in quick succession 


f the exigencies of the situation call for it. The sub- 


marine is the gun, the torpedo the projectile, and the 
whole submarine must be steered to point in the direc 
tion of fire before the torpedo is let go. This, because 
of the comparatively slow maneuvering ability of the 
submarine, is a handicap, and many a miss is made 
because of the difficulty of “laying” the submarine true 
to the mark 

The question of fuel supply is solved by providing oil 
tenders for each flotilla of submarines, The oil tender 
may be a trawler, tug or any small vessel, and if it flies 
t neutral flag it has a good chance to meet the subma- 
rines in some designated locality and replenish their 
fuel tanks. This is done by passing hose from the 
tender to the submarine and pumping the oil direct to 


the fuel tanks. 


Air Races Postponed | 
HE Aero Club of America announces that the con- 
ditions due to the war have made it impossible to 
hold the extended series of contests planned for this 
summer, and therefore it has been found necessary to 


under its own power at a speed of 30 to 40 knots 


He had a square piece of steel, possibly five sixteenths- 
inch thick, and a foot each way. He wanted to know 
he said, if a rifle was made that could shoot throuch 
that steel. He refused with darkly mysterious refusal! 
to tell me why he wanted to know, but he intimated 
modestly that if things were as he believed them to be, 
he would just about wind up the war. 

The steel, he said, was silver-steel, whatever that 
means, and the toughest steel on earth. The hardware 
people had told him this and he believed them 

I told him that about sixteen different rifles of m 
uequaintance would shoot through that steel at the 
muzzle unless it were chilled, while rifles like the Ger 
man Mauser or the United States Springfield with 
mateh bullet, or the 0.280 Canadian Loss, would just 
about go through it at 400 yards. The look T got spelled 
liar, although he didn’t say it , 

So we took him down in the basement of a sporting 
goods store, with a little 0.250 Savage, a sporting rifle 
with but 1,700 foot-pounds muzzle energy, against about 
3,000 for the German Mauser, and with a tiny S7-grain 
soft point bullet. And the little bullet romped through 
the steel without hesitation. I knew that it got nearly 
through a half inch of soft steel, but forbore to say 
this, not knowing how tough his sample might be 

Then the mysterious invention came out. 

It was to be a portable trench. 

It was to be picked up by the men advancing and put 
down at every halt, and it was to do all the work a 


really-truly dirt trench would do with all the advan 


The torpedo is shot from one of the bow tubes by compressed air and travels 


modern bullets and still be light in weight, but it is no 
yet with us High carbon steel, chilled, ts the best 
bullet discourager pow available 

I wonder why a man without the knowledge of the 
first principles of modern war, and without the mos 


remote idea of the power of the modera rifle, will set 
himself to “inventing” military equipment of this sort 


A New Ford Enterprise 


bho announcement is authoritatively made thet 
Henry Ford has practically perfected an automobi 
tractor, upon which he has been working for a long 
time, and that within a few years he expects to de 
velop an immense new plant at Dearborn, Mich.. where 
these machines will be built Nothing tn the way of 
details nor of the character of this tractor has yet beet 
given out; but the inventor says that it wili be 
world-wide importance in reducing the labor of tilling 
the soil and doing the heavy work on the farm, with a 


n reducing the cost of food It 


corresponding effect 
will take ten years to fully develop the new plant where 
ultimately he expects to make all the motors required 
for both his automobiles and tractors, all the ironwor 
being done here. Mr. Ford has acquired over 2.000 
acres of land at the new site, which adjoins his farm 
where he now goes for relaxation, and of this the new 
works will occupy about 600 acres. On a portion « h 
remaining property «a new town will be provided fo 


to accommodate the employces 























& Announcement 


PIONEER BUILDERS The public wants Buick Sixes— 
AS so many of them that we shall 


build nothing else in 1916. 


More enduring than chrome varfadium steel, more wonderful than the finest 
workmanship, is the idea that can dominate an industry. 


MOTOR CARS 


In this day when more Buicks are being built than ever before it is interesting to 
remember that the distinguishing characteristic of the Buick, the Valve-in-Head 
Motor, has existed as an idea for twenty-five years and been built into Buick cars 
for thirteen years. 

From 1903 to 1907 the Buick Valve-in-Head was a two-cylinder engine. From 
1908 to 1914 four cylinders dominated the field and the Buick Valve-in-Head 
Four dominated other types. The Buick Valve-in-Head Six was first put on the 
market in 1913. Fours were also continued—but the Valve-in-Head Six had stirred 
the imagination of the car-buying public. The demand from the start outpaced 
the production. 

This demand has become so overwhelming that now—for 1916—-the Four gives 
way to Sixes. Two chassis, both Sixes, with roadster, touring car, coupé, sedan 
bodies. The Six has been made standard because in the Six the Valve-in-Head 
idea has its greatest opportunity for service. Also since the first appearance of the 
Buick Six there has arisen an insistent demand for smaller Buick Sixes, 


The Six is a natural, logical, efficient form for the Valve-in-Head type. Never 
before has the Valve-in-Head idea had such adequate materialization. 
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This year the Buick factory is arranged 

for Sixes exclusively. The production will 

be large. Demand necessitates a steady 

stream of Buick trains leaving the factory PIONEER BUILD 
during the season. And the Power, Economy, poopie manne cond 
Dependability and Comfort of 1916 Buick Sixes MOTOR CARS 
justify this demand more than ever. Study the 

specifications and you'll see why. 


HORSE POWER—Built regularly in 45 and 55 horse power, Six-Cytiyper Vatve-tn-Heap 
motor with two size chassis. WHEEL BASE—115 and 130 inches. REAR AXLES—Genuine 
full floating, with spiral bevel gear drive. REAR SPRINGS—Buick special cantilever. BODY— 
Full stream line exceptionally roomy for both passengers and driver. One-man top with clear 
vision side curtains, which remain attached and fold neatly in top when not in use. WIND- 
SHIELD—Two-piece rain vision and ventilating. LEFT HAND DRIVE and center control. 
Quick demountable rims. UPHOLSTERING—Fine quality, genuine leather, luxuriously 
trimmed over curled hair and deep coil springs. Handsomely painted and finished. Furnished 
complete even to the smallest detail. 


PRICES —F. O. B. FLINT, MICHIGAN 
Roadsters and Touring Cars, $950 to $1485 - Coupés and Inside Drive Sedans, $1350 to $1875 


Catalogue and detailed specifications furnished on request. Samples on exhibition in all 


principal cities. Deliveries immediately. 


BUICK MOTOR COMPANY : FLINT, MICHIGAN 


BRANCHES IN ALL PRINCIPAL CITIES. DEALERS EVERYWHERE 


1915 
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The How and Why of 


the V-Type Motor 
































| 
Efferts to Produce a Steady Stream of 
Power by the Use of Eight and 
| Twelve Cylinders 
i | ! 
L et — By John S. Harwhite mare rec } 
Inclosed overhead valves of the Ferro A Buda “Eight,” showing the space 
“Kight,” showing exterior push rods between the blocs of cylinders reserved 
operated by a common camshaft. for the necessary motor attachments. ! 
ES } 
PROMINENT engineer ha tid that the mere mat i rule, 90 degrees It will be seen that this type of design which nh. turally makes for great rigidity 
A ‘ f the nummy of cylinde in an automobil of constructio increases the piston displacement of construction, although the problems encountered in the 
t of m iporta rhe real matte i motor without adding materially to the length of the foundry may prove serious to some manufacturers. 
of importance is the umber of cylinders crankshaft Two cylinders are enabled to direct their Probably the two great Classifications into whict 
i car which will perform as its owner impulses at each throw of the regular four-cylindet eights could be divided are the “opposite” and the 
erforn If a single cylinder motor could crankshaft, and thus, not only is the power increased stuggered.” In the first type each cylinder of one 
be desizned t e exactly tl e results as are ob but the frequency of impulses is doubled Such bloc is placed directly opposite the corresponding cyl! 
mn the Si ther ik be 1 excuse wha a motor is no higher than a four-cylinder engine de der in the other bloc In the second type, one bloc is 
‘ for the production of tl s It ij ly in veloping approximately one half this power, the only set a slight distance ahead of the other. In the con- 
muse the manufacturers have believed that certain ce increased dimension being the width, which is easily truction in which the cylinders are set directly opposite 
rracteristics of performance, not possessed provided for in cars as at present designed each other, the connecting rods of each opposing pai 
| could | obtained from a “Six that the Naturally the increase in the number of impulses must meet at a common point, which makes necessa 
i ority of cars selling at over $1,200 have been and the absolute overlapping of the power strokes re a sort of “two-in-one” bearing. One method of com 
of ‘ na rather than the four-cylinder ty) sult in a smoothness of operation that has never been bining the bearings of the two connecting reds at 
If t ight ccomplishes these results, there wi reached in the “Four.” In this design each explosion i common point is to fashion the end of one in the form 
Tr eed for the “Twelve but if two blocs of six balanced by compression in other pistons, so that- not of a yoke, which incloses two sides of the other co 
‘ each are found to do their work better thar only is a large proportion of the vibration absorbed, but necting rod bearing The yoked, or outer rod, holds 
the “Bight.” the subsequent advent of the twelve-cylin the angle at which the cylinders are set serves to change the bearing rigid, while the plain, or center rod, osci 
ale ! ‘ marks another forward stride in moder the direction of the force of these impulses. Conse lates on the outside of the bearing. Another interest 
automobile construction quently, there is no horizontal vibration attendant upe ing method of obtaining the short and compact desig 


general principles of constructio 


“Bight” and the 
the V-type 


\ many of the 


ipply beth to the V-type *Twelve,” aud 


Bight” was the first of motors to 


make its appearance, a description of its leading feat 


ures \ he given first, followed by a discussion of th: 
ght differences to let found between it and = the 
i ‘ 
The ideal engine produces a steady stream of power 
Chis condition is most nearly approached in a gasoline 
gine by multiplicity of cylinders, and as the autom« 
bi engine is of the four-cycle type in which the explo 


sions occur in each cylinder only at alternate revolu 


obtain a 


tions. at least six cylinders are required to 

overlapping of power impulses Six cylinders have 
ilways been placed in one continuous line. When we 
reach the eight-cylinder type of design, however, we 
f + departure from heretofore accepted practice 


evlinders are divided into two sections of four 


each d are placed with their heads side by side and 
the lewer blocs converging to connect with a common 
rankshaft Because of the junction of these two 
separate motors at the lower point, this type of engine 
h ‘ termed the “V" eight, although the angle is 


the operation of a well-designed eight-cylinder motor, 


although it is claimed by six- and twelve-cylinder ad 
herents that these vibraticns have been merely changed 
in direction to those of the horizontal type. 

however, it is 


From the manufacturer’s standpoint, 


probable that one of the principal advantages in the 
lies in its simplicity of design and 
that the 


motor of a 


eight-cyvlinder motor 


low-production cost It has been estimated 


cost of 


given power 


manufacture of an eight-cylinder 


is scarcely as great as that of a six-cylin 


der machine developing the same energy There are a 


fewer number of crankshaft bearings in the former, and 


it has been shown, in some instances, that the saving 


in weight is also in favor of the “Eight.” 


There is already a variety of designs of the eight- 


cylinder motor, and it is rather difficult to select the 


point at which the main classification of the various 


types should start.” In practically all instances, each 


of the two sets of four cylinders is cast in a single bloc, 
bolted to a 


however, the 


and these are in turn single crankcase 


In at 
four cylinders are cast in a single piece, which also com 
half of the crankcase. This is a type 


least one instance, two series of 


prises the upper 


construction, is 
knuck 
Thus, but one connecting 
this 


which is a feature of this type of 
attach the 


joints similar to a wrist pin. 


opposite rod to the main rod by 


rod is attached directly to each crank, although 


bearing takes the thrust and resistance from both cylin- 





ders of the pair. This method is resorted to in orde 


that the crank pin bushings may be made easily 


movable 
In the case of the staggered “Kight,” each connecting 
Although those of 


pairs of opposite cylinders are placed side by side, eac 


rod bearing is separate. the two 


may be tightened or fitted separately, however, and we 
really have eight “big end” 
In the majority of eight-cylinder designs the valves 


may Le operate, 


bearings. 


are placed on the inside so that they 


from a single camshaft located at the lower point of 
the “V.” just above the crankshaft, and driven by the 
chain. This 


camshaft 


usual form of two-to-one gear or silent 


design is easily arranged, inasmuch as the 


occupies the point of convergence of the valve stems if 


the latter were extended to intersect. On some motors, 
a single cam is used for the operation of opposite valves 


so that only eight cams are required in all. If the 
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Rear view of the Packard “Twin Six.” 


The compact arrangement of the Packard twelve-cylinder motor. 
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Top view of the King “Eight,” showing sixteen valves eperated by eight cams 


on a single camshaft. 


stuggered type of construction is used, however, each 
valve requires its individual cam for its operation, al 
though the entire sixteen are, of course, mounted on 
the same camshaft 

The space in the angle of the V between the bloes 
of cylinders lends itself well to the accommodation of 
the various accessories that now form an important 
part of automobile engine equipment. Be 


cause of their location directly over the 


Under view of King, showing yoked connecting rod ends used on many motors 


in which cylinders are placed opposite one another. 


is that of the proper lubrication of each of the cylin 
ders. The ordinary type of splash feed for the pistons 
and cylinder walls will hardly serve its purpose in this 
case, for the bloe first encountered in the upward swing 
of the crank would be the one to receive nearly all the 
benefit of the lubrication at the expense of the bloe on 
the opposite side. In motorcycles this difficulty has 


type, it is all the more necessary that whatever system 
is employed should be positive in its action and supply 
each piston, as well as each bearing, with its share of 
lubricant. 

The advent of the eight-cylinder motor in this coun 
try has produced several problems for the accessury 
manufacturer to consider, and, in fact, it is probable 

that the automobile industry as a whole 
will be more or less affected For exam 





erankshaft, the starter, generator and 
timer may be driven without the necessity 
of introducing an undue number of gears 
or chains. The concentration of these fix 
tures results in a compact power plant 
and renders the accessories themselves 
easily aecessible There may be an in 
clination on the part of some designers, 
however, to place so many of the acces 
sory outfits in this location that the acces 
sibility of the valve tappets is greatly 
interfered with Naturally, the valves of 


an L-head motor driven by a single cam- 


shaft can be reached only from the center 
of the VY. 


some of this necessary motor equipment 


Therefore, rather than relegate 


to inaccessible places on the side or in 
front of the motor, some designers have 
proceeded to reverse the bloc castings and 
thus bring the valves on the outside. This, 
of course, necessitates the use of two cam 
shafts, but the valve tappets are rendered 
accessible and all the motor parapherna 
lia that the “V” will hold may be safely 


placed between the blocs 








ple, not only are there a greater number 
of explosions at each revolution of the 
eight-cylinder motor than is the case with 
the “Four” or “Six,” but it is designed to 
operate at a higher speed. With one type 
of eight-cylinder motor speeds ef 4,000 
revolutions per minute in practice are not 
unknown, and this means the formation 
of 12,000 distinct sparks in sixty seconds 
This has resulted in the refinement of 
ignition apparatus, until now an eight 
eylinder motor may be fired as accurately 
as was the case with a “Four a few 
years ago. 

As the “Eight” uses a standard shape 
of four-cylinder crankshaft, so does the 
“Twelve” or “Twin Six” employ the fa 
miliar type of six-cylinder crankshaft 
with its crank set at an angle of 60 de 
grees. This difference in crank angle 
however, makes it advisable to set the 
opposite blocs of cylinders at an angie of 
60 degrees, instead of the 9)-degree angle 
usually found in the “Bight The 


“Twelve” is thus inherently a narrower 








Another type of eight-cylinder design 
which lends itseif especially well to com- 
pactness, as well as accessibility, is that 
in which the valves are placed overhead and are oper- 
ated by push rods extending from a single camshaft. 
Such valves are placed in a removable head on each bloe, 
which facilitates valve grinding without the necessity 
ignition or 


of disturbing any of the starting, charging, 

carburetion systems that may be placed in the “V.” 
One of the principal problems with which the de 

signer of the eight-cylinder motor has had to contend 


How the Cadillac “Eight” lends itself to accommodation in a short bonnet. 


been overcome, to a certain extent, by placing a baffle 
plate at the rear cylinder so that an excess of oil will 
not reach the piston. Such a proceeding would hardly 
be satisfactory in the case of a highly-refined eight- 
eylinder automobile motor, and consequently a positive 
system of oil feed to each cylinder must be used. There 
are various methods by which this end is accomplished, 
but as the “Eight” is of the small cylinder, high-speed 


motor than is the “Eight,” and this fea 
ture presents several interesting points in 
its favor. The sharper angle between the 
blocs permits the motor accessories to be placed in con 
venient positions along the outside of either bloe and 
thus leaves the inner space free from the examination, 
adjustments and grinding of the valves Furthermore 
the narrower motor permits of the use of a more acces 
sible steering gear and allows the frame to be narrowed 
so that the radius required for turning is reduced by a 


(Concluded on paye 29.) 
































Under view of the Herschel-Spillman motor, showing the staggered arrangement 
of connecting rods, 


Casting for a Ferro “Eight,” including cylin4er 
valves and upper part of crankcas« 
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Resighting captured Austrian rifles in Serbia. 


News Service 


rhrown into the air by the recoil. New French “lance-bomb.” 





The Kaiser and his military staff. 

Crown Prince Kuprecht von Bayern, Duke Albrecht von Wiirtemberg, Colonel General von Kluek, General von Emmich, General Field 
von Hinds irg, Grand Admiral von Tirpitz Standing—General Field Marshal von Billow, General von Mackensen, Chief of 
helm, Infantry General von Francois, Chief of General Staff von Ludendorff, Chief of General Staff von Falkenhayn, General von 
Bethmann-Hollweg, Colonel General von Heering 
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Parachute candles used by Zeppelins in night 
attacks. 


Constructional details of the gas mask. 


Copyright vy lnternational News Service 


British naval gun doing service in Serbia. A well-concealed gun in Serbia. 


Courtesy of Jilustrated London News. 
Shells left behind by the Russians in East Prussia. Extracting a shell splinter with an electromagnet. 
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THEN the pow ds harge of 
VU in military rift ike the 
Gierman Mau ignited it 
drives mothe nuzzle of the 
rifte ’ ibe 15O-grain 
bullet t the ite of practically 

0) feet per second. This does 
not mean that it files the first 


-() feet in one second, because 


the instant it is clear of the ter 


rific wt of powder gases that 
follow it, it commences to fight 
the resistance of the air just as 


a steamer fights the resistance of 


the water through which he 
ploughs 

Our bullet gets down the first 
three or four hundred yards with 
the average speed of 2,500 feet 
per second or at the rate of 
1.70) miles an hour \ steamer 
traveis little more than 20 miles 
per hour, even though she be of 
the Atlantic greyhound type. So 
the bullet is experiencing the 
ime pressure from the air as if 
it were standing still and had a 
gale of 1,700 miles an hour blow 
ing against it \ gale of 140 
miles an hour, one twelfth of this 
1.7(4+-mile rate, will blow down 
buildings 

So, while the air is consider 
ihly less dense than water, the 
pew! of the rifle bullet is so 
terrifie that its ability to slip 
threwgh the air is just as impor 
tant es is the ability of the boat 
to alip through the water The 
two differ in this—that while the 
steamer and the sailing vessel 


have their propeliing power al 


wa working within or against 
the satis of the boat, and so pro 
pelling it at a uniform rate, the 


has its impulse all given 


start, and no further 


bullet 
at the vers 
can be 


along ifs course 


it is like a ship that 


help 
handed it 


is sent plunging down a_ very 
long and steep set of ways into 
the water. The moment the mo 
mentum received from the slide 
is lost through the resistance of 
the water, the ship stops 

So important is this air resist 
ince to the flight of the bullet 


and so well is it understood in 
these modern days, that modern 
bullets have long sharp points 
like well-sharpened lead pencils 
te overcome this resistance from 
the comparatively dense medium 

the air. No bicycle rider needs 
to be told bow much this enters 
info ever the progress of low 
speed objects Drop the wind 


shield on a motorear traveling 





1) miles an hour, and witnout 
touching throttle or spark the 
car travels 34 or 35 miles an 
hour instead of 30 Make this 
speed 1.700 miles an hour, and 
although our bullet is a_ tiny 
heavy object with but a third of 
an inch diameter to offer to the 
air, the slightest change in its 
form means a huge change 

But for this resistance of the 
air we would have only the prob 
lem of gravity to consider. The 
instant the bullet departs from 


the bere of the rifle it becomes 


liable to the laws of gravity, just 


as much as the apple that fell 
from the boughs of the tree be 
fore the eyes of the suddenly 
enlightened scientist. 

If. as has to be the case, the 
bullet projected out on a line 


ubove the horizontal or a 


ris tig 
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Hlow Rifle Bullets Fly 


French and Swiss Bullets of Stream-Line Shape to Reduce Air Resistance 


By 


Edward C. Crossman 




















To land in these 
top of the tree, 40 feet above the ground, although the sights are aligned on the trenches 


0.70 Springfield of have to be pointed 175 feet above the lin« 


to reach 


trenches at 


Indian 


them 


the 


fighting days 


would 


The 


range of 1,000 yards, the German Mauser is actually pointed at the 
0.45 
of trenches 

















Germany 


drives its bullet a distance equal to 
being high enough to touch the top 


of a 20-inch 


pipe. 


“flat.” 


five city blocks, or 500 yards, without the line of flight 
Its trajectory is 

















If the German rifle is sighted for 1,000 yards, and aimed even clear down at the feet of the horse of 
a cavalryman, the bullet wil! go clear over his head if he is anywhere from 300 to 800 yards away 


from the 
It rises only 


chiefl 


rifle In 


spite of 


its 


20 inches in flying 


istan 


high 


500 yards; 


it rises 


13 


feet in 


traveling 


1,000 


yards 


The 


answer 


velocity, the trajectory or flight of the bullet is no longer flat 


is 
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straight line =. ~-he mark, then it 
rall from pro- 
jected line at rmne rate of 16 feet 
the first secona of its travel, 48 
feet the nexr second, and so on, 
with the raw of fall constantly 
increasing. Pe speed of the bul- 


commences to its 


let does not alter this fact: it 
merely gets the bullet to the 
ark before much time has 


elapsed, and therefore before it 
has fallen far from its projected 
line of flight. 

Were it not for our air resist- 
distance 


ance, hitting objects a 


from the rifle would be simple, 


and we could adjust our rifle 
sights merely to overcome gray- 
ity according to the formule 


the fall 
If our rifle had a muzzle 
of 2.700 feet 
mark 


used for of objects in 
vacuo, 
velocity per second 
and 2.700 feet 


away, then our bullet would take 


our stood 
just one second to get out here. 
As our bullet would fall just 16 
feet in this would 
have to aim our rifle just 16 feet 


second, we 


higher than our mark, so the 
falling bullet would strike it 
after coming back to the line of 
the sight to the mark. And soe 


bullet, 
line with a spot 16 feet above our 


our projected out on a 
mark, would gradually fall away 
from this line under the pull of 
until at the mark, 


second’s time from the muzzle, it 


gravity one 
would have returned again to the 


line of sight and would hit the 
mark. 

This is the principle of sight- 
ing a rifle—to actually point the 
muzzle at a spot as much higher 
than the mark as our bullet will 


fall in the time it 


takes to pass 
over the distance. By the use of 
an elevating rear sight we are 
enabled to do this and still aim 
the sights themselves at the 
mark. Here, of course, the line 


of the sights and the line of the 
barrel do not coincide, the sights 
pointing at the mark, the barrel 


pointing far higher. But, while 
the rifle has to be pointed as 
much higher than the mark as 


the bullet will fall in the time it 
takes to 
cannot 


the distance, 
the 
any such simple means as taking 
for granted the fact that the bul- 
let flies the distance 
all its velocity It 
not, and our friend the air is be 


travel we 


figure time taken by 


over with 


muzzle does 
hind the trouble 

A bullet with the muzzle speed 
of 2,700 feet 
2.700 


per second does not 
feet the range 
A bullet with the 
sharp needle point of the U. S. 
Army bullet or of the German 
Mauser bullet, this 2,700 
feet per second muzzle velocity, 
requires 1.6 practically 
1% seconds—to cover the 
first 2,700 feet. The extra two 
thirds second is due to head re- 


travel down 


in one second. 


with 


seconds 


sistance. Instead of arriving at 


the mark 2,700 feet away with 
all its original speed left, our 
bullet arrives with just 1,140 
feet per second speed left. That 


is, its speed when it reaches the 
mark. if retained from then 
would take it over 1,140 feet in 
one second. Of course, it 
retained, but continues to drop. 
Hence, adjusting 
our sights as to make the line of 


on, 


is not 


instead of so 


(Concluded on page 29.) 
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Distribution of parcel post among the German soldiers in Eastern Prussia. 


The German Post Office and the German Army 


The Working Scheme of the Field Post Had Long Been Prepared in Time of Peace 


N the roads and railways connecting the theater of tury It is under such difficult conditions that the 


SY war with the countries of the belligerents there is 


an endless going and coming of trains 


constituting a permanent communication 


between the armies and their natural 
bases: Fresh troops, intended to reinforce 


those in the field, ammunition and vic 
tuals, trains of wounded removed from 
the fighting line, and last, but not least, 
the Field Post, 
situations of 


which 
changing warfare, forced 
marches as well as actual battle, main 
tains a connection between those fighting 
for their country and their dear ones at 
home 

Just think what it means to those sepa 
families for nobody 
forever—to 


rated from their 


knows how long perhaps 
have means of communicating with them, 
to send them their greetings, to inform 
them of their health and their doings, and 
to receive their own tokens of love, be 
assured that all are well at home and thus 


n good spirits. This is why the 


be kept 
German Field Post carries free of charge 
any ordinary post card or letter to or 
from soldiers, while those exceeding a cer 
tain weight (50 grammes), postal money 
orders, ete., are charged for at greatly re 
duced rates. But how can the working of 
this Post be maintained under the enor 
mous difficulties of modern warfare? 


The working scheme of the Field Post 


had long been prepared in time of peace 


and the German post offices were ac- 


quainted with its very details, so that, 
when the war broke out, any undue delay 
could be avoided. Still, there were enor- 
mous difficulties to be overcome in the 
first weeks: The ordinary schedule being 
discontinued shortly after the proclama- 
tion of mobilization, there was, through- 
out the German railroad system, an 
endless succession of slow trains CTOSS- 
ing the country in all directions, stop- 
ping at each station to pick up those 
called to the colors. On these trains the 
mail service of the country had to rely 
for some weeks, and as, apart from their 
sickening slowness, they were only few in 
humber, postal conditions were tempo 
rarily brought back to what they might 


have been about the middle of last cen- 


throughout the 


By Dr. Alfred Gradenwitz 


Field Post had to commence operations. 


and columns, The main feature of a military or “field” letter is its 




















Distributing mail in Eastern Prussia. A church used as a temporary 
post office. 

















German field post letter box in the eastern theater of war. 


the case of the mobile troops. 


bearing the designation of the army detachment the ad 


dressee belongs to in place of the destination, at least in 


Before beginning opera 
tions, the Postal Department had, accord 
ingly, to be informed of the organization 
and arrangement of the army A printed 
guide—sixty pages folio—was published 
about a fortnight after the beginning of 


at inter- 


hostilities and was followed u; 
vals of three to four days by new editions 
growing rapidly to about fonr times the 
initial size 

When it is considered that the number 
of letters and post cards daily conveyed 
to the German army has grown to the 
enormous average of eight millions, while 
those reaching the country from the front 
total nearly half this figure, it will be un 
derstood that the sorting and handling of 
this mammoth mail involves an unprece 
dented task. 
done at twenty-three Mail Collecting Of 


The sorting of the mail is 


fices installed at the main industrial cen 
ters of the country, to which it is referred 
by the post offices of their districts. This 
decentralization has been found to be an 
important factor in saving time After a 
number of successive operations the mail 
matter has at last been sorted, not onls 
according to army corps, divisions and regi 
ments, but according to battalions (bat 
teries, squadrons, or columns), the respec 
tive packages being put in the mai! bags 
in which they are to start for their long 
and perilous journey. 

From the Collecting Offices, the mail 
bags containing the sorted letiers, post 
cards, postal money orders. ete. are at 
first directed to what are termed Guiding 
Stations close to the frontier, near the 
starting points of the communication 
lines. The domain proper of the Fieid 
Post reaches from these points to the 
mobile Field Post Stations. where all the 
means of communication—railways, roads, 
telegraphs and telephones—are at its dis 
posal, insofar as they are not taken up 
for urgent military purposes 

Since any breakdown, on account of the 
great length of the communication Hines 
would be likely to result in a most annoy 
ing disturbance of the whole service, reiay 


(Concluded on page 29.) 








Fig. 1.—Augsburg four-cycle, 800 horse-power engine. 


submarines. 


the 


instrument of 


during the past four or five that 
has bhe« 


fact 


T is on years 


submarine ome an effective 


wartare, and the that it has been able to develop 


in this way from the small low speed craft, suitable 


only for coastal defense work, is due almost entirely to 
the progress that has been made in recent times with 
the Diesel oil engine One or two of the large modern 
boats have been equipped with steam engines or steam 
turbines for propulsion on the surface, but this feature 
is confined mainly to French submarines, and has never 
ber imlopted | he British r German authorities, at 
any rate t e craft that have as yet been put into 
Se! 

The advantages of the Diesel engine, which have thus 
enabled the submarine to become in important factor 
in modern warfare ind perhaps to disprove many of 


the preconceived ideas of naval strategy, are two fold 


A submarine to be capable of taking the offensive must 
be able rem ea for several days on end, and 
thus be a thoroughly seaworthy craft; it must have a 
fair speed—certalr not under 15 knots; and it should 
have a wide radius of action, preferably not less than 
about 3.000 sea miles rhese cenditions can obviously 
only be complied with by an under-water craft in which 
the mechanical power installed is very considerable 


and in which the engines operate with an unusually 


low consumption of fue The gasoline engine did not 
allow of this, for in the first place it is searcely feasible 
to construct a type suitable for submarines with more 
than 400 horse-power, which would not give a total of 
over SOO horse-power in a twin-screw submarine. This 
was only sufficient for a relatively small craft, which, 
while having its utility for a coast defense, was of very 
littie practical value at sea Again, the consumption 
of gasoline engines is known to be high, and is nearly 
double that of the modern economical Diesel engines, 
while the itter « ume fuel that is extremely cheap 
compared with gasoline 

The chief point of difference between the Diesel and 
the gasoline engine is that whereas in the latter type a 
mixture of air and gasoline is drawn into the cylinder 
compressed by the piston and artificially fired by elec 
tric ignition, in the Diesel engine pure air is admitted 
to the cylinder and compressed to a very high pressure, 
after which fuel is injected into the combustion cham 
ber and ignites automatically owing to the high tem 


perature to which the air has been raised by compres 
sion Apart from the fact that this principle of opera 
tion is much more efficient than that on which the ordi 
nary gaseline type of motor works, it enables a much 


heavier and cheaper fuel to be employed 


Denling first with the German under-water craft of 
the latest type, which have a submerged displacement 
of about 900 tons (S10 tons on the surface), and are 
designed for a speed on the surface of about 17 knots, 
the surface propelling machinery in all cases consists 
of two Diesel engines, each developing about 900 to 950 
brake horse-powe Some years ago when the German 


mival authorities recognized the importance of the sub 


marine and its dependence upon the development of the 
the 


lhiiesel engiue, arrangements were made with two 
ifacturing firms, Krupps of Kiel 


important Germa 


aud the M. A. N. of Nuremberg and Augsburg, to de 
velep a type of engine suitable for the craft they had 
in mind A large amount of experimental work was 
carried out by both firms, and about 1911 the motors 


had reached « thoroughly practical stage, so that from 


that time on these engines have been built as standards 
i er irge number not only for the German navy, 
but fer Russi Italian, Norwegian, Danish, and 
luteh themma rine 

It will readi be understood that the designing and 
construction of Diesel enging for the propulsion of 
submarines are no simp.s matters In the first place, 
the engives must turn over at hig! peed, since they 





SCIENTIFIC AMERICAN 


Used in later German 


and their weight 


While 


must be small, for space is limited, 


must be kept down to a minimum there is no 


particular difficulty in building slow-speed Diesel en 


the 
difficulties, 


high introduces 


of coo 


gines, necessity for speed many 


particularly that ing the pistons, cyl 


inders and other parts of the engine, and this explains 


the long delays that were experienced in all countries 
before the first Diesel-engined craft was actually put 
into commission In certain cases it was as long as 
four vears after they were first designed 

The engine which Krupps have standardized, and 
which has been larg employed in the later German 


submarines, is illustrated in Fig. 2 It works on the 


Fig. 3.—1,300 horse-power Fiat two-cycle 
motor. 





Fig. 4.—Sulzer two-cycle, 600 horse-power 
engine. Used by America and Japan. 








Fig. 5.—900 horse-power Nuremberg two- 
cycle submarine motor. 





Fig. 6.—Polar four-cycle motor used by 
Swedish navy. 
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Modern Submarines 


By A. P. Chalkiey 


Fig. 2.—Krupp Diesel two-cycle engines; 900 horse-power; used 


by Germany. 


two-cycle principle, which implies that there is one 
working stroke per cylinder for every revolution and 


involves the introduction of scavenging air pumps for 
supplying air for the working strokes and driving out 


the exhaust after combustion and expansion. In 


gases 


Diesel engines high pressure air compressors are also 
required to supply compressed air at about 750 to 1,000 
pounds per square inch, for injecting the fuel into the 
working cylinders after compression. In the engine 
illustrated it will be seen that there are six working 
eylinders, and at each end is a seavenging pump, while 


two high-pressure air compressors are placed in the 


middle. The engine thus consists virtually of ten eyl- 


inders. It has a speed of revolution of 400 per minute 


and develops from 900 to 950 brake horse-power nor 
maity 


Like all 
immediately by 


Diesel motors, this engine can be started up 


means of compressed air, and is more 


over directly reversible, unlike most of the machines 


employed in the British submarines. This operation is 
that a second 
the 


of the valves for running in the opposite direction. 


carried out by moving the camshaft so 


timing 
For 


set of cams comes into action and changes 
an impor 
the bed 


material. 


the sake of lightness manganese bronze plays 
tant of these 
plate and crankchamber built of 


engines, 


this 


part in the construction 
being 
By this means the weight of the engine is kept down to 
about twenty tons, which is, of course, a low figure for 
a Diesel motor 


The M. A. N. 


of which are used in 


build two types of Diesel engines, both 
modern German submarines, one, 


constructed at Nuremberg, working on the two-cycle 


principle, while the other, built at Augsburg, is a four- 
cycle machine. The first is illustrated in Fig. 5 and 
has eight working cylinders 310 millimeters in diam- 
eter and 340 milln ters stroke There are two sepa- 
rate air compressors, seen on the right of the illus 
tration, for the supply of injection air, while the 
scavenging pumps are placed immediately beneath the 
working cylinders and cannot therefore be seen. The 
designed output is 900 brake horse-power at about 400 


to 450 revolutions per minute, although it is stated that 
1,000 


on test horse-power can be developed for long 


periods. This type of engine is also directly reversible 


(the operating being rendered possible by giving a 
rotary motion to the camshaft instead of sliding it as 
in the previous instance), but it will be noticed that 


the control is at one end instead of being in the center, 


as with the Krupp engine. The overall length is about 


23 feet and the height about 8 feet 6 inches. 

The Augsburg four-cycle engine illustrated in Fig. 1 
is built in six and eight cylinder models and the motor 
shown develops about S00 to 850 brake horse-power at 


the same speed of revolution, namely, about 400 revo- 


lutions per minute. It has only one air compressor, 


this being seen on the right, while the scavenging pumps 


are, of course, unnecessary with the four-cycle type. 


starting, maneuvering, and 


the end, 


The controlling wheel for 


reversing the engine is again at while another 


seen in most high-speed sub 
the 


valves in the cylinder head are inclined, and not ver- 


point of similarity, to be 


marine Diesel engines, is manner in which the 
tical as is the case in slow-speed Diesel motors used for 
ordinary mercantile work. 

Most of the Diesel engines for installation in British 
submarines have been built by the well-known Vickers 
firm and are of the four-cycle type; those employed in 
the later design of submarine (of the “E” class) devel 
oping 800 to 850 brake horse-power in eight cylinders. 
It is of special Mterest, in view of what has been said 
before, that these machines operate on the four-cycle 
principle and are non-reversible, reversal being carried 
out by means of the electric motors employed for under- 
water propulsion. The chief peculiarity of their con- 
struction is that compressed air is not used for injecting 


(Concluded on page 31.) 
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is made by the Oldest and Largest Maker 
of Storage Batteries in America 


Over 250,000 “ xide’’ Automobile Starting and Lighting Batteries 











“Exide” Batteries bear the highest reputation in every field of electric de- 
velopment. A majority of the United States submarine fleet is equipped 
with them. Thousands upon thousands of electric pleasure and com- 
mercial vehicles use them. The great electric lighting and power compa- 
nies of New York, Chicago, Philadelphia, Boston and other cities have 
millions of dollars invested in them. “Exide” equipped street cars are 
piling up mileage at the rate of over three million car miles per year in 
New York City alone. “xtde"’ Batteries are hauling coal from the 
mines, lighting railway trains, operating railway switches and signals, help- 
ing to do, in many applications, the important electrical work of the world. 


Ihe established ‘xtde’’ reputation for uniform excellence safeguards 








your investment in an “Exide” Automobile Starting and Lighting Bat- 
tery. The many exclusive “ &xide” features are real service points. They 
appeal alike to the engineer and to the practical motorist. They explain 
why automobile manufacturers are paying the “ Exide” price for the start- 
ing and lighting battery equipment for their cars. For “ Exide” quality 
necessarily fixes “Exide” prices—both are the highest in the market. 

















Ask for an “Exide” Battery in your new car—buy an“ Exide" for your present car. 


Send for the Book “A Sure Start Assured’”’ A postal to the nearest office will bring it to you 


THE ELECTRIC STORAGE BATTERY CO. 


MANUFACTURER OF 


The * Chloride Accumulator’’, The “‘ Tudor Accumulator”’, 
The “ Exide’, “ HycapsExtde”’, “Tbin-Extde”’ and “ Tronclad-Exide ’’ Batteries 


1888 PHILADELPHIA, PA. 1915 
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The Strategic Moves of the War 





ghting i or the il Ihe i iuits 
t i I he Germ estern line 
‘ , determinat nu that ha not chara 
terized the tiou nibble if the past month rhe 
it } ‘ et steadi increasing opposition from 
4 fri ut the tematic advance has not 
pec The f ing on the Gallipoli Peninsula 
‘ t ‘ \ ‘ cl the lu ma not have had a 
j the dai reports, but this 1s 
ie i mp ikne of the forces 
‘ iter the combined Get 
i l i nie I e exceeded all past per 
I j fs ‘ hunting I the supreme el 
ke Tl Kt j i before it can recovet! 
treo t det t Altogethe! the events indicate 
t ve al tt itness the first decisive climax 
it has been forced by the Get 
i l ore perfect preparation for the 
f ugele 
\ ‘ i June 16t the allied Teutons were gi 
ing the first indication of having recovered from the 
I apne hausth nd disorganization of their long 
ustained drive through Galicia which culminated i 
month after it mera ith the capture of I’rzemysl 
June trad With their armie reinforced and resup 
plied in a remarkably wort period they resumed their 
hammerl it’ the ine to which the defeated Russian 
rmy had withdrawn, extending for some three hun 
dred mili ilong the S ind Dniester rivers. Mosciska 
ind = Grod etwer rzem ind Lemberg, fe in 
pul i Ll the cents of the Russiar ine 
led thus bent-in, their right and left wings had to be 
alt back to the new alinement This brought the 
Kussians to their ist defensive position west of Lem 
berg, and this is already crumbling under the terrific 
fire of German artillery and assaults of German infan 
tr Kefore these notes are in print another phase of 
thei ntful npaign most probably will have bee! 
completed with the capture of Lemberg, and a. still 
more decisive nase vill have been begun 
The resistance of the Russian armies has grown much 
we r during the week under consideration and they 
‘ ot displaying anything like the ability quickly to 
ren f " seriou reverse which they manifested 
earlier the val There is no longer any doubt but 
that this is a irgely to lack of guns and ammun 
tion deficiency that numbers, courage and leadershi; 
vever superiot hey may be, cannot possibly repair 
We ha ! wa f knowing just how serious this 
wre but are ft d that vast quantities of ammu 
nitiow e bell ru en icross Siberia from Japan It 
i r wa fro \ divostok to Galicia ind if Rus 
m iwait the arrival of these shipments before 
r I ng her magazines, the campaign most prob 
abiv wi end at whatever time Germany may see fit t 
terminate it in order to strike sewhere. On the other 
hand, there appears to be no limit to the German su] 
plies of ammunition and guns or to their ability to get 
them to the front in quantities sufficient to replace the 
dai enorl expenditures of all caliber guns that 


tre dropping a storm of shot and shell on hundreds of 
miles of Russian trenches The whole situation fur 
nishes | far-famed German organization, industrial 
civil and military, with a supreme opportunity—an op 
portunity that wi ot be lost 

of the Russian retreat under the condi 
tions described in the reports that reach us through the 


press has been to date an example of courage as inspir 


ing a u similar operation in the annals of war 
There comes a time in a long, nerve-racking retreat 
marked by one disaster after another, when man’s will 
to resist i o greatly weakened that whole organiza 


tions wil! throw down their arms even when they have 
their belts full of ammunition; yet these Russian armies 
have apparently been going through just such a trying 
experience, but without ammunition, and with bayonet 
and clubbed gun have stubbornly withdrawn from one 
position to another, and have made the Germans pay 


dearly for every victory they have won Whatever we 


may say of Russian leadership when we know all the 
facts, there seems to be no doubt about the fighting 
jualities of the Russian soldier as measured by his abil 
ity to take punishment like a stoic 

The moves by which the Germans advanced from 
Przemysi to Lemberg were planned to win even though 
stronger resistance had been met After the capture 
of Przemysi, the Russian right wing was protected by 
the San River and the left wing by the Dniester, but 
the center had been pushed back to Mosciska To 
have forced the crossings of the San and Dniester in 
the face of the Russian armies would have been a diffi 
cult and expensive operation, as the Germans discovered 


By Our Military Expert—June 23rd, 1915 


when they made their first serious effort to cross the 
wide Dniester and still wider marshes that extend along 
its banks, and were thrown back with serious losses. 
But a successful attack against the Russian center at 
Mosciska and to the north would compel the Russian 


line still farther north on the San to withdraw or be in 


serious danger of being isolated. This attack was suc- 
cessfully carried out and the retreat of the Russian cen- 
ter from Mosciska to Grodek carried with it the Rus- 
sian right wing, which was closely followed by the pur 
The attack at Grodek and to the north 


i day or so later pushed the Russian right and center 


sulng Germans 


back still farther and the left wing, to save itself, be 
gan to withdraw from the Dniester, closely followed by 
the Austrians. The Germans pushed their advantage, 
und with the capture of Grodek and line of lakes in 
the center, and Rawa Ruska on the Russian line of 
communications from Lemberg to the north, the recap 
ture of the Galician capital appears to be but a few 
days off 

Lemberg is the last place of any importance that the 
Russians can try to hold in Galicia, and with this city 
in the possession of the Teutons the further task of 
clearing Austrian territory of the Czar’s forces should 
be comparatively easy But this alone would be far 
from a decisive ending of a campaign that has de 
manded the combined efforts of the Austro-German 
armies over a period of practically two months, accom 
panied by an enormous expenditure of war- supplies 
and loss of life. The story of it might make many pages 
of history that future generations of Teutons could 
point to with pride, but if it is to have a decisive effect 
on the outcome of the war, if it is to bring the allied 


Germans materially nearer to ultimate victory, it must 
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Teutonic armies closing in on Lemberg. 


accomplish a much greater result than the mere driv 


ing of the Russian from territory he had conquered it 
his victorious advance. Nor will the decisive result be 
secured by pursuing the beaten Russian armies into the 
vastness of Russia, for the Germans cannot win this 
war by merely over-running the territory of Russia 
their aim is to destroy the Russian armies. 

What appeared to be little more than the aspiration 
of German ambition a few weeks ago looks like a pos- 
sibility to-day. One of her most trusted and able com 
manders, Gen. von Mackensen, is in command of the 
army that has taken Rawa Ruska and reached a posi 
tion where he may pierce the Russian line, swing to 
the southeast and effectually separate the Russian 
armies. This is a favorite play of German strategy, 
used most effectively on the French in 1870, when two 
great French armies were surrounded in succession, one 
at Metz and the other at Sedan. Should a similar 
strategic move be made and succeed against the Rus- 
sian forces in this theater, the southern wing of the 
severed army might be driven toward Odessa and in all 
probability would be captured or dispersed. With this 
large fraction of the Russian army disposed of the 
further task of the Germans in Russia would be com 
paratively simple. 

That the Russians fully appreciate this aim of Ger 
man strategy and the danger it involves for the Russian 
army has been made clearly evident by the nature of 
the Russian retreat throughout the entire campaign. 
In the absence of sufficient strength and war supplies 
to fight a decisive battle with fair prospect of victory, 
the only way left the Russian commander to defeat the 


German plan to force a pitched battle is to withdraw 
steadily from position to position, under conditions 
which will inflict the greatest possible loss on the Ger- 
mans with comparatively small losses to the Russians, 
The reports indicate that he has been doing this, for 
barring the initial disastrous defeat his army suffered 
early in May at the start of the German drive, he has 
avoided serious combat with the pursuing Germans 
while inflicting disproportionate losses on them. With 
all Russia behind him to withdraw into he may lead 
the Germans on indefinitely until such time as the 
strength and supplies of his armies have been restored 


sufficiently to enable him to take the offensive. A long 
continued retreat of this character doubtless would 
have a most disheartening effect not only on the 
Russian army, but on the Russian people as well, and 
would call for leadership of the highest order; but it is 
ditticult to see how the Russian army can be saved in 
any other way if it is as badly in need of ammunition 
us reports indicate. In the opening days of the war 
the French saved their army by a similar maneuver, by 
withdrawing day after day before the Germans advance- 
ing through Belgium. Gen. Joffre did not even hesi- 
tate to endanger Paris rather than to give battle before 
he was prepared, and under conditions which might 
have meant the destruction of his army. It remains 
to be seen whether the determination of the French 
commander and the confidence of the French people in 
his wisdom are to be duplicated in Russia. 

It appears that Russia in the hour of her supreme 
trial cannot hope for material assistance from the actiy- 
ity of the Allies in the western and southern theaters 
of the war. The French and English have been assauit- 
ing the Germans in France with a determination that 
seems to indicate a purpose to break the German line, 
and the Italians have steadily increased their pressure 
on their eastern battlefront. But neither effort has 
weakened the Teuton forces in the east below what they 
should be to continue the Russian campaign. Germany 
and Austria, no doubt, counted on this and provided 
sufficient forces to take care of their defensive campaign 
against the French, English and Italians before begin- 
ning their offensive campaign against the Russians. 
The final result of the campaign depends mainly upon 
the willingness of the Russians to refuse battle and 
their ability to keep their armies intact. If they fail 
to do the latter the events of the next few weeks may 
be decisive for the whole period of the war. 


The Story of the Census 


[) NDER this title the U. S. Census Bureau has re- 
cently published, for free distribution, an interest- 
ing little pamphlet containing a history of the census 
from 1790 to 1915, illustrated with numerous pictures 
and diagrams. During the period in question the census 
grew from “little more than a mere count of the popu- 
lation to the many, varied, and complex lines of inves- 
tigation now conducted by a great statistical laboratory 
organized on a permanent basis.” The magnitude of 
this branch of the Government, as now constituted, can 
perhaps be gaged by the fact that its total expenses 
census, 


during a decade, including the decennial 


amounts to about $30,000,000. In other words, Ameri 


cans pay about 3 cents per capita per annum for the 
luxury not only of being counted, but of having a most 
elaborate, progressive analysis made of all their activi- 
ties. The machinery of the census has reached a high 
state of perfection—if not actual infallibility, the fault 
lies with the human factor. Thus, there is still some 
“padding” of census returns; not only for the personal 
benefit of enumerators, but also on account of the burn- 
ing desire of cities and towns to inflate their population 
figures. After the census of 1910, sixty-nine indictments 
were brought against enumerators and others believed 
to be responsible for the falsity of returns in fourteen 
cities and towns, and there were fifty-three convictions. 


Compulsory License Under German Patents in 
England 

PPLICATION was recently made to the Comp- 
<4 troller-General of Patents by an English firm for a 
license to manufacture and sell a German machine pat- 
ented in England. Prior to the war this firm had made 
arrangements for the sale of the machine in England, 
buying it from the German makers, but the war had 
prevented this, The license asked was granted, and at 
the suggestion of the Comptroller the licensees agreed 
to pay patentees a royalty of 2% per cent during the ex- 
istence of the license, including the period of the war. 
Such fair treatment can hardly be questioned by the 
German patentee, 
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The How and Why of the V-Type| it rose from the line of sight and returned 
Motor to it. The modern bullet travels at ter- 
| rific speed, nearly 3,000 feet per second; 
| the old bullet traveled at low speed, not 
consiterable amount. Because for a given; more than 1,200 feet per second. 
power, the cylinders in each bloe of the! Another consideration in being able to 
“Twin Six” are smaller than in a “Single| overcome air resistance and land a bullet 
Six,” each impulse imparts less strain to! at a certain spet with a considerable 
the crankshaft. Therefore, the latter may}| amount of its speed left is the fact that a 
be smaller and, as a rule, a single center| bullet losing in speed loses frightfully in 
bearing will be. found sufficient. power. The United States 150-grain 
It has been years since any phase of! sharp-point bullet gets out to 900 yards 
motorcar development has so taken the/ with 1,140 foot-seconds left. It has the 
automobile world by storm as have the V-| blow of 433 foot-pounds in energy. If it 
type “Eight” and “Twelve” during the} got there with all its 2,700 foot-seconds | 


(Concluded from page 21,) 





past six months It must not be inferred | left, it would hit a blow of 2,430 foot- 
that the motors here illustrated are the| pounds. The difference between the en- | 
only ones of V-type now in service. There|ergy of 433 foot-pounds and 2,430 foot-| 
is at least one more twelve-cylinder car,) pounds has been taken from the bullet by 
that of the “National” Motor Car Com- its work of overcoming the resistance of 
pany, while the “Eights” have grown so| the air in traveling little more than a half 
numerous that we cannot begin to de-| mile. So, just as the designer of a yacht 
pict them all. Appearances indicate! studies every line and curve to aid in 
that the V-type has come to stay, al-| minimizing the water resistance, the bul- 
though, as stated at the beginning, this; let designer pares off the point of the 
type will be short-lived if it can be shown bullet and gives it a lean entry to help it 
that a smaller number of cylinders can) slip through the dense medium, air, at 
accomplish as satisfactory results. high speed. 
fut in thus pointing out the advantage Up to 1905, bullets for military rifles 
of the eight- and twelve-cylinder motors! had blunt bows, almost canal-boat shape. 
over the “Four” and “Six,” it must be| They were as little adapted to slipping 
borne in mind that the newer type has} through the air as boats so shaped are 
not as yet been in practical use a suffi-| adapted to slipping through the water. 
cient length of time for us to obtain data) Since 1905 most of the civilized nations 
as to its durability and efficiency under! have adopted the sharp-pointed bullet, so- 
‘all conditions. Faults have been met and) called spitzer. So efficient has this been 
overcome, and it will require months of) in overcoming air resistance that the bul- 
operation in the hands of thousands of| let designers were enabled to reduce the 
users for us to determine accurately what| weight of our army bullet from 220 
additional faults may arise and whether! grains to 150, without in the least taking 
they, too, may be overcome or not. In a|away from the ability of the missile to 
year from now it will be interesting to| overcome the resistance of the air. With 
note the effect of the V-type motor on tire| the bullet so lightened, they were further 
life, gasoline consumption and, most im-| enabled to drive tt at the rate of 2,700 
portant of all, the driver's “nerves.” feet per second instead of 2,000 feet per 
second, without adding to the recoil of the 
rifle, and they thus cut down the weight 


. ~ 
How Rifle Bullets Fly of the cartridge the soldier had to carry 
(Concluded from page 24.) some 70 grains, or one pound for each 100 

the barrel point at a spot 16 feet higher | cartridges. 
than the thing we desire to hit, because So important is the small matter of the 
of the one second we supposed our bullet) sharp point on the bullet that adding it 
would take, we have to adjust our sights| amounted to 70 grains out of the 220 
to make the barrel point at a spot about) grains in ability to drive through the air. 
30 feet higher than the mark, because,| If the present 150-grain American bullet 
with the constant slowing down of the) were reshaped to the old blunt point used 
bullet from the air, it takes 1.6 seconds to! on the Krag-Jorgensen and on the bullets 
make the trip. Thus, the effect of the air from the Russian army rifle of to-day 
in the first place is to make the flight of| and then were fired with the same muzzle 
the bullet a very curved flight, and be-| speed, it would require 2 seconds to make 
cause of this high curve it has to describe| the trip over 2,700 feet instead of 1.6 sec- 
to overcome the influence of gravity dur-| onds, it would get there with only 900 
ing this 1.6 seconds, it would completely feet per second speed left instead of 1,140 
miss a man half way out to the mark,| feet per second, it would have the punch 
even if the rifle were aimed dead at him,| of only 270 foot-pounds instead of 433, 
with the sights set for 900 yards or 2,700) and it would have to rise in its flight 16 
feet. feet above the line of sight instead of 10.5 
Naturally enough, the faster the bullet} feet. And all of this is chargeable merely 
starts from the muzzle of the rifle, and! to cutting off the sharp point and making 
the better shaped it is to overcome the/it the blunt point formerly used, and 
resistance of the air, the less time it re-| found on most American big game shoot- 

quires to get over a given range. The less| ing bullets. 
time it requires, the less it falls under the But the Americans and the Germans 
pull of gravity and the less it has to rise and the British have failed to go the log- 





| 
in its flight. And, rising but little, it is) ical limit in shaping bullets for flight} 





Why Are My Fire Insurance Premiums So 


Much Higher Than 


BY R. S. 


Paid Its Cost 12 Times in 8 Years 


HE following experience of the Peerless 
Motor Car Company of Cleveland is 
remarkable but not unusual : 

“Our records show that our Grinnell Auto- 
matic Sprinkler equipment has paid for itself 
about twelve times over in the saving of 
insurance premiums.”” 


$1.11 Rate Reduced to 6 Cents 


The experience of the Link Belt Company, 
Chicago. 

“‘Have been equipped with Grinnell Sprink- 
lers 6 years. During that time, loss by fire 
has been only $200, When we installed Grinnell 
System, our rate was reduced from $1.11 
to $0.06,” 


Two Fires Extinguished 

A letter from the Stromberg-—Carlson Tele- 
phone Mfg. Co., of Rochester, reads as follows: 
**We installed Grinnell Automatic Sprinklers 
in 1905 and our immediate experience in the 
way of insurance rate reduction was extremely 
interesting. Our insurance rate was $1.50. 

“As soon as the Sprinkler System was com- 
pleted, our rate was cut from $1.50 to 20c. and 
has been cut a number of times since then. 

*“On the $2,000,000 worth of insurance 
which we immediately took out, we saved in 
the ensuing year $26,000.”” 

These letters show the money-making phase 
of Grinnell Protection. But there is a far 
more interesting phase, 


Prevents Business Interruption 


Letters received lately from 50 great firms 
are in agreement that the worst result of fire is 
interruption of business—the disaster against 
which they cannot secure insurance, *‘*Grin- 
nells”” absolutely protect them against this 
danger. 

**We consider the greatest benefit of Grinnell 
Sprinklers the protection of the lives of our 
employees. Next, the prevention of business 
interruption,’’ writes the West Virginia Pulp 
and Paper Company, who pay premiums on 
policies totaling $13,500,000. 

The Insurance Department of Deere & 
Company, the largest plow makers in the 
world, says: 

*“‘We consider the prevention of large fires 
and interruption of Sasleums of the greatest 
benefit—the reduction in cost of insurance 
second. We think a reduction of 85% in the 
premiums paid is a fair estimate.”’ 

The opinion of the American Radiator 


Company: ‘We have considered the greatest 


more likely to hit men along the line of| through the air, and the Swiss have done} benefit from a Grinnell System to be the in- 
its flight even though the sights are not|this with their neighbors, the French.| creased assurance that our business will not be 


set for the right distance, and the bullet Both the Swiss and the French service | 


interrupted through loss by fire. The percent- 
age of reduction in insurance premiums we 


be sent out for a range much farther on.| bullets are purely boat-shaped, the bows) would estimate at an average of 90%.” 


In one case its path is that of the very| long and tapering, and the sterns, instead | 


These Six Concerns ? 
CHILDS 


How the Grinnell System Works 

In the dead of night, let us suppose, frag 
ment of oily waste kicked under a hot sieam 
pipe, smoulders, smokes and silently ignites. 
The little blaze touches dry wood and presentiy 
there is a merry little bonfire. The watchman 
is a thousand feet away on another fivor but 
overhead the Grinnell System stands guard. 
The ascending column of heat spreads and 
banks at the ceiling; the temperature up there 
climbs rapidiy to 155%; there isa snap, a gush 
and spurt of water and a drenching spray rains 
down over a space ten feet square while the 
movement of water in the pipe rings the distant 
fire alarm and brings the watchman on the run. 
When he arrives the fire is probably nothing 
but a little black heap of soggy ashes. 


Grinnell System Preferred 


The Grinnell System is preferred the world 
over by men who want to be safeguarded 
against business interruption and demoraliza- 
tion. Some firms have put into their buildings 
Grinnell equipment costing $100,000 er more. 
They did not invest these sums merely in an 
Automatic Sprinkler installation, but in 
Grinnell Scientific Protection against busi- 
ness disruption by fire. As big buyers of busi- 
ness equipment they gained the knowledge- 


First, that metallurgists, engineers, and 
fire protection experts all grant the superior 
fire fighting qualities of a Grinnell System. 


Second, that individual Grinnell Systems 
have proven their infallibility by putting out 
as many as 102 different fires in one building. 





Third, that Grinnell Systems have a thirty 
three year record of putting out fires with an 
average loss per fire of only $2ti5. 


Let the System Finance Itself 


And the astounding fact about it ail is that 
business houses throughout the country, staali 
as well as large are securing Grinnell Systems 
without one penny of expense, either initia! 
or final. 


Numerous construction companies will in- 
stall the system free on the simple basis of 
meeting deferred payments with your premi- 
um savings each year, 


Without obligating yourseif in the least, you 
can secure complete information. You have 
simply to write the General Fire Extinguisher 
“ty 291 West Exchange Street, Providence, 

1., stating the total floor area of your build- 
ings (including basement and attic), insurance 
carried on building and rate, together with 
insurance carried on stock, and rate. Your 
inquiry will be answered by letter, will not 
result in any annoying solicitation, and is 
almost sure to show you a way to an annval 
saving of at least 50% of your present fire in- 
surance cost, 
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swiftly thrown baseball, in the other its| of being cut off square like the United} 


path is the half-brick slowly describing a| States bullet, taper back precisely like the| 


parabola through the air. The baseball|stern of a racing yacht, to a diameter 
would not miss anything along the line of| about two thirds the full width of the bul- 
its flight by rising over it, the half-brick| let. $y this means the back-drag of the 
would not hit anything until it had fallen| air, the vacuum that form” from the high 
back toward earth. speed of the bullet, is cut down and so is 
This flat flight, termed a “flat trajec-| increased the ability of the bullet to hold 
tory,” in military and ballistic parlance,|its speed. There is startlingly little re- 
is the most sought-for attribute of a mili- semblance between the long, graceful, 
tary rifle. It means that if the range is | sSharp-bowed and taper-stern French and 
misjudged, or if the soldiers forget to set Swiss bullets and the huge, stubby, blunt- 
their sights correctly, the chance for hit-| nose, square-stern ' Ilets used not many 
ting the enemy is far greater. As judging | years ago. 
4a range, particularly if the enemy or our 


Own men are on the move, is very difficult, The German Post Office and the 


the flat trajectory is most important. Gam ye 
Where one bullet, like that from the old ser mae my 
(Continued from page 25.) 


black powder Springfield, might rise 10 
feet in its flight, a modern bullet will rise! stations have been arranged along these | 
but a third of this. The modern bullet | lines, thus allowing assistance to be quick-| 


Would hit a man anywhere in its path ; | ly rendered in cases of emergency. At the 























1. Here is the lit- 42. On duty with |3. Here comes the|4. Snap—spurt—|5. Fire out before 
tle Grinnell | manyothers,wait-|fire at midnight! | splash! A drench-| watchman arri- 
Sprinkler head, \ing jor a fire— | The column of heat\ing dowmnpour| ves. Water turned 


always ready for | waiting perhaps | rises and 


business; 33 years | for thirty years, \the fusible strutin|of the fire and| worth reporting. 
experience behind \ up in the dust and \ the nearest Grin-\ there oniy, Alarm\| Next morning-—~ 
it. Twenty mil- | cobwebs near the ee softens and\ bell clanging in| business going on 


lion now in use. ceiling. melts. 











at 155° | right on the heart\ off. No damage 


the distance. as usual, 














the old bullet would miss him save where! (Concluded on page 31.) 





A Combined Bolt and Lock-nut 
rev He accompanying photograph shows a novel form 
Se bolt and lock-nut The bolt is fitted with 
beth a right and a left-hand thread. The left-hand 
thread is just one size smaller in diameter than the 
right-hand thread. The purpose of this is to let the 


main nut slip over that part of the bolt without engag 


ing The main nut, which is the larger one, is fitted 
with an extension barrel that is quartered to make it 
! ient rhis nut on the inside at the base is fitted 
with ight-hand thread, and in the extension end with 
ft-hand thread on the inside The other nut is 
t tapered nut and works altogether on the extension 
barrel of the main nut The taper is on the inside of 
the nut; it has no communication whatever with the 
{ lo use the device, simply screw down the main 
ut to the desired point, then screw down the tapered 
nut on the main nut It clamps the extension barrel 
of the main nut down on a left-hand thread and make 
an nut that work diametrically opposite to itself 
Loosening one end tightens the other, and in that way 
aonutit made that is not loosened by vibration 


Sculptor’s Pneumatic Chisel 
| ORADO TAFT, the Chicago sculptor, has installed 
4in hi tudio a pneumatic chisel by means of which 


the work of outlining marble statues is greatly simpli 


fiew! rhe old method of carving with mallet and chisel 
is not only tboriou but rather awkward for the 
vl pte ince only one hand is left free to cuide the 
chisel. In the case of the pneumatic chisel both hands 
may be used for this purpose 
The pneumatic chisel is driven by compressed air, at 


ressure of 77 pounds per square inch, operating 


through a flexible tube, the air being compressed in a 


large tank by means of an electric motor The air 

ing through the tube has the effect of driving the 
chis back and forth against the stone just as if it 
were hit by a mallet The chisel, of course, is used 


only to outline the statue roughly, the finishing work 


all being done by hand 


Wrapping Paper Printer 


\ LITTLE invention that bids fair to become useful 
A to the druggist and small merchant is an attach 
ment for the ordinary roll of paper seen on most count 
ers. The mechanism prints considerable advertising 
matter upon the sheet of paper as it is being pulled 
from the roll. It i implicity itself and the wonder is 
that some inventive genius has not stumbled upon the 
den before A wooden roller with the type fitting on 
its cirenlar body rests upon the paper and the imprint 


is mate immediately without the least exertion The 


apparatus is but a metal arrangement that can be fas 


tened to any paper rack thronugnu the aid of a thumb 
crew rhe automatic printer not only prints the wrap 
ping paper, but will print paper bags as well The 


thumb serew is simply released from its fastening and 


the type is rolled across the face of the bag 


Commissioner Ewing in the Patent Office 

Os f the greatest reforms introduced in Patent 
iitice procedure by Commissioner Ewing is a sys 

tem in the declaration of interferences that cannot help 
hut avoid useless interferences. Thus now an interfer 
ence is not declared until it has been considered not 
only by the primary examiner, but by such primary 
examiner in connection with a law clerk assigned to 
this duty This leads to uniformity in the practice of 
declaring interferences in the first instance. Then, when 
the interference is declared, motions for dissolution 
brought on the various grounds assignable for such 
action are transmitted, not to the primary examiner 
who initiated the interference, but to a law clerk who 
considers ail such motions, thus establishing a uniform 
ity in connection with actions on motions to dissolve. 
In this way not only uniformity is secured, but there 
ix #2 review of the work that appears to give excellent 
resuits In the transaction of this class of business 

In connection with design applications the Commis 
sioner has permitted the practice of filing applications 
for design for the shorter term and then enlarging the 
term of the patent after the application has been favor 
ably considered. This results in a large saving to ap 
plicants in cases which are held to be not patentable 

designs, since it involves payment only on the filing 
of a design application of the minimum design fee. 
The Commissioner has also secured the passage of a 
statute dispensing with the attesting witnesses to the 
applicant's signature to the specification and to the 
drawing, saving the delays occurring frequently because 
f the failure of the party to secure a proper attesta 
tion of signature The Commissioner has also pro 
ceeded, by means of a committee organized for the 
purpose, to a revision of the rules 

Possibly none of the improvements above mentioned 
inaugurated by Mr. Ewing has been so far-reaching in 
its effects as that seeking to avoid so-called delayed 


applications and to enforce upon the applicant a reason 


ably prompt prosecution of the application, which prac- 
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Carving marble statues with a pneumatic chisel. 
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Printer for wrapping paper rolls. 




















Testing a railroad bond. 
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tice has been successful in a clearing out of most of 
the old applications which have dragged along through 
The improvements so far inaugurated, it 
is hoped, only indicate the many other improvements 
that will mark the continuation of Mr. Ewing’s ad. 
ministration. 


many years. 


Some Adjudicated Patents 


N Ashley v. Weeks Numan Company, the Ashley pat- 

ent, No. 42,077, for a design for an ink-stand, wag 
held valid and infringed; in Baker & Bennett Company 
v. N. D. Cass Company the Baker design patent, No, 
45,249, for a design for sets of character blocks, wag 
held void for lack of invention; the Gathright patents, 
Nos. 436,916, for a tabulating mechanism for typewrit- 
ers, and 452,268, for improvements thereon, were held 
valid and claims 4 and 6 of the former held infringed 
and the latter not infringed in Underwood Typewriter 
Company v. Fox Typewriter Company. In American 
Ballast Company v. Davy Burnt Clay Ballast Company, 
the Simmons-Forgham & Bennett patent, No. 633,348, 
for a coal unloading and distributing apparatus for use 
in ballast burning, was held void for prior use, and in 
a suit between the same parties the Bennett & Forgham 
patent, No. 686,964, for apparatus for use in producing 
burnt clay ballast, was held not infringed. The Ellis 
patent, No. 714,880, for a paint and varnish remover 
and process of making same, was held valid and in- 
fringed as to claims 6, 7, and 8 in the Chadeloid Chem- 
ical Company v. F. W. Thurston Company; and the 
said Ellis patent, No. 714,880, for a paint remover, was 
held valid and infringed in Chadeloid Chemical Com- 
pany v. Wilson Remover Company. The Vogel patent, 
No. 737,796, for a flushing apparatus, was held valid 
but not infringed; and the Vogel patent, No. 801,754, 
for a flushing apparatus, was held valid and claim 5 
held infringed in James A. Vogel Company v. A. Weis- 
kittel & Son Company. In Dayton Engineering Labo- 
ratories Company y. Sidney B. Bowman Automobile 
Company, the Coleman patent, No. 745,157, for an auto- 
matic starting system for motorcars, was held valid and 
infringed, and in a suit between the same parties the 
Coleman patent, No. 842,827, for an automatic starting 
system for motorcars, was held valid but not infringed. 
The Woerheide patent, No. 973,902, for a cleat for secur- 
ing prepared roofing, was held valid and infringed in 
Woerheide v. H. W. Johns-Manville Company. 


German Railways in Wartime 

“INCE the beginning of the war all German railways 
a been controlled by the military authorities, 
through the military controllers that are attached to 
each line, even in time of peace. In conquered territory 
the railways are operated directly by the military au- 
thorities with the aid of railway men who have joined 
the army. 

Movements of troops are usually made on short notice 
and they cannot be accomplished punctually unless the 
military controllers have complete command. This is 
the essential difference between conditions in war and 
in peace. 

The first care of these officials is to provide the re 
quired trains at the proper time and place, the second 
to assure the safe operation of these trains on short 
headway. The problem of feeding men and horses on 
the journey also requires much forethought and prepa- 
ration. These objects are accomplished very satisfaec- 
torily, despite the fact that a large proportion of the 
railway employees, and even of the rolling stock, is at 
the front. 

All this is done, according to the Berlin Lokab- 
inzeiger, without seriously interfering with ordinary 
passenger traffic, even with the fast trains, but freight 
traffic is subordinated to military needs. 


Testing Railway Bonds 

HE accompanying illustration shows the use of a 

novel rail bond tester developed at Bethlehem, Pa., 
which is of special interest. It enables one man to 
compare three feet of bonded rail with three feet of 
unbroken rail and reads direct in equivalent length of 
unbroken rail. It ordinarily uses the current in the 
rail and accuracy is independent of amount of current, 
this influencing sensibility only. 

In places where the current in the rails is smail or 
intermittent, or in new construction, a special high sen- 
sibility instrument is used, the current being obtained 
from portable storage batteries. 

In order to operate this high sensibility instrument 
two men are required. The instrument weighs six 
pounds and when closed measures 54 by 8% by 7% 
inches. The contact bar carries renewable saw blade 
contacts which will not fail to make good contact. The 
bar may be folded for easy transportation. In opera- 
tion, a section of the bar is made to span the joint. 
The central button of the instrument is then rotated 
until the galvanometer needle at the top comes to 0 
The rotated needle then indicates directly on the scale 
the length in feet of an unbroken rail having the same 
resistance as the bonded section. 
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ms . estate signs having the legend “For Sale” or, window or to a position outside of the window 
n PaeEe CUNEEES am pen to all patentees For Rent’ may be frequently applied to a| without changing the tension on the clothes 
she notices are inserted by special arrange-| standing structure without marring the same | tine connected therewith 
aE eee an entors. Terms on applica-|  weraLLIC BUILDING—W. W. Tartor,| PNEUMATIC SUCTION CLEANER.—B. A 
tion to the Advertising Department of the ee peg — — . —_ _ - 
SCIENTIFIC AMERICAN. 219 Glenridge Ave Montclair, N. J The pres | MARTIN, 445 W. 44th St., New York, N. Y¥ 
ent application is a division of an application| The invention provides a double acting suction 
filed by Mr. Taylor on March 14th, 1913, Serial| cleaner which may be propelled over a surface 
Pertaining toe Apparel. | No. 764,216; and is based on the novel feat | to be cleaned in a manner which will accom 
REAUTY MARK F. Franke... 648 Broad ires pertaining to means for supporting the! plish the desired result with the least possible 
wa New York. N. Y This invention relates | °° of the structure, and to the roofing plates | expenditure of energy. The parts of the clean 
to an article whi termed in the trade a and siding plates formed to co-act with the| er may be readily removed to transform the 
eauty mark whit used by women| @°Ve! reof-constructing means | double acting cleaner into one with a single 
as @ pert the toilet to eshar the attra POUR OUT STOPPER.—J. T. Craw, 33 Ege} @ctlon 
tivens of thelr pearance, The ne | feature| Ave., Jersey City, N. J The improvement has 
in thi ’ is ft agoeaoer t t there particular reference to that > of botthk Machines and Mechanical Devices. 
‘ ” x ne, wl i omewhat small toppers which are adapted for use upon ink ENDLESS CARRIER W. J. Turnpuui. Ad 
er tl e courtplaster so that the marginal! bottles especially, and which serve not only as| dress H. W. Hille, 306 Wells Fargo Bldg., New 
portion of the tter will form a border around| @ means for sealing the bottles, but as means | Orleans, La The invention provides an end 
the ‘ for delivering the ink therefrom whenever and} less carrier made up of units of such shape} 
wherever desired in a safe, convenient and| that the carrier presents a practically continu 
Electrical Devices. expeditious manner ous upper surface, while the units of which the 
COILING DEVICE.L. E. Maynes, 630 3rd AUTOMATIC FIRE EXTINGUISHER.—E. | ©@'rier ts former readily pass around the ends 
Ave., Salt Lake City, Utah. The invention pro-| Davcnen, Woodside, L. L, New York, N. Y.| the frame upon which they are supported 
vides a means tk natica oll the cord or rhe invention consists of an automatic fire ex TREADLE OPERATED DRIVING MECH 
othe Aexible to which the device is| tinguisher and the object in view is to simplify | ANISM G. G. Where, 1919 Union St., St 
applied and |} ! the oll with its convolu and improve devices of this character in such| Joseph, Mo One of the principal objects here 
tien ir ose ft ition, ti irrangement per a manner as to cheapen their structure, facili lis to provide an improved treadle driven motor 
mitting the rd te approach a straight form | tate their operation by causing them to oper | or operating mechanism, providing means for 
’ xtension in the ne of ite axis or approx ate without extremely excessive heat and to] preventing dead centering of t machinery 
mate © in respor to a pu thereon sprinkle the water for the extinguishing of the| whereby the same may be started by foot, with | 
BANITARY rELEPHONI ATTACHMENT | fre over a large area the treadle in any position in its path of move 
Yr. H.R. Minis 0) Church St., New York FACING BLOCKS.—F. G. Niemeyer, 1130] ment 
N. ¥ This invention simplific ind improves| West Hull St Denison, Tex This invention | VALVE N. B. Creiguron, Chicago St., be 
the mstruction of transmitter attachments; relates more particularly to an improved veneer | twee n Horton and Ivy Sts Elmhurst, L. I., 
ae as to be reliable and efficient in use, and so| or facing for use with wooden or metal frame-| N. Y N. ¥ This inventor provid 1 valve 
iesigned as to be easily and quickly applied) work It provides an improved facing block| arranged to normally hold the valve in an 
t the mouthpl of the transmitter and ef-| having means for facilitating the ready connec open position for the passage of gas, liquid o1 
fe vely retained when on applied other fluid, to allow the valve to close auto 
| matically in case of a fire and to permit re 
Ot Interest to Farmers. leasing the valve from a distant point when 
CULTIVATOR _ eee — ever it is desired to close the valve with a view | 
to stop the flow of fluid through the valve 
The improvement provide : iltivator ar 
ranged to ena the operator in che to DRAWBRIDGE.—-H. A. Icke, 1517 Quadra 
readily shift the pole sidewise, relative to the | St., Victoria, British Columbia, Canada This} 
main frame carrying the plow to steer the invention relates to bridges adapted to be] 
ultivator properly Phe invention insures a moved out of the way of traffic, such as vessels | 
uniform equalizing pull of the team on the] when the bridge is over a waterway, and it} 
iitivator 
| 
Of General Interest. 
HASP FOR SUITCASES r. J. Carrow 
Citfter Ari The object here is to provide a 
strong and inexpensive hasp, forming an um 
brelia fastener, which can be readily and easily 
attached to a dress or suitcase or any other 
eimilar ca when the case is made or to a 
case aiready in Use 
CORRUGATED PIPI Fr. N. Hotmerist 
Phoents Ari The invention relates to the 
formation of pip and also to the joining of FACING BLOCKS. 
separate members thereof, and the main object 
thereof is to provide a pipe formed of sheet tion of the block with the frame-work of a 
mocat previously corrugated diagonally AN! building. It provides a frame-work facing made DRAW BRIDGE 
object is to corrugate the sheets of metal so up of a plurality of blocks having uncemented 
that the pitch of the corrugations, or the width ° ‘ 
thereof. will be uch as to have the corruga tongue and groove connections with each other has particular reference to what are technically 
‘ and having each a single point of suspension ’ peal . eer: 
tions at the overlapping edges of the sheet from the frame-work, whereby relative move known as bascule bridges, and one of the main 
Tre complcted pine. om “ontinwine spirale 18) ment and adjontment may be had between the| riiecm ie to provide Serine woe met 
locks, upon vibration or settlement of the : ee ‘ eed 
WATER AGITATOR FOR ICE CANS.—J. C.| frame-work overhead - h for “ ge tye suspension gr 
ny. J STi an ) ' s n- | i 2 Wes ss to raise the bascules and thus form a gap for| 
ps a rhi cont ~ alist allegra sie . ENOCK DOWN SRAT M H.W RIGHT, 106 the passage of vessels ; | 
making artificial ice and has to deal more par-| © “@ Salle St, Chicago, Til. The invention} in VALVE AND INDICATING MECHAN 
: : ; provides a device which may be easily taken a Dee . ‘ ; 
ticulariy with means for agitating the water ISM H. B. ASHELMAN and J. 3S. JOHNSON, 
on fast * ie the aarty etene of frecsing This | apart or set up when occasion demands It Fargo N D The invention relates to air 
favention improves and simplifies the constre< | provides a device which in its “knocked down eileen of @ tame eaiahle ter axe te coencetien 
. condition may be easily transported because it} *“ ‘ . 
takes up very little space, and is of exceedingly with pneumatic tires, and to indicating mech 
light weight when its general stability is taken | #2!5™*5 associated with such valves and tires, 
into consideration 
¢ TRUSS.—T. A. MAacponaLpn, 36 Knicker 
bocker Ave., Paterson, N. J. An object in this 
use is to provide a device by means of which 
a rupture may be permanently healed in a com 
paratively short time It also provides a de . 
vice in which there is an adjustable pad that NI 
may be moved to withdraw pressure as the AN 
wound heals. FS 
i 
Hardware and Tools. ‘y 
NUT LOCK F. A. Harris ‘.idress Harry EN 
lL. Cohn, attorney, Spokane, Wash One of IN 
the principal objects of this invention is to N 
provide a nut lock by means of which a nut N 
« may be locked against reverse rotation on a 
bolt, the improvement embodying an arrange 
ment whereby the nut may be removed from 
the bolt at will without mutilating either of 
WATER AGITATOR FOR ICE CANS, them 
P Heating and Lighting. 
- and oner ion of , supp devices 0 4 _ 
804 ion A - re be statin oa ot . a in ~ LAMP FOR BARBERS’ CHAIRS.—A. Scra AIR VALVE AND INDICATING MECHANISM. 
and so designed as to economize the time of| PAN! 157 West 47th St., New York, N. ¥ This 
the attendant and be comparatively inexpensive address corrects the one given in a recent issue] for indicating the amount of air pressure con 
to install and keep in operative condition of this journal. tained within the tires. More magepeem: 
——— stated, the air valve is mounted upon a whee 
RACKING FOR ARTIFICIAL TERTH.—A.| crenata wen. ork _ a sain it tak seeeel 
J. Ascn, care of William Kaufman, 7 Beekman ' : > é atic tire carried by such wheel 
St.. New York, N. Y The improvement has STOVE LID N. E. Rice, 3160 Little A St., with ¥y _ — “> oe ith indicati 
for its general objects to provide a means for) Eureka, Cal This invention relates to stove} the or valve being provided with in acating 
7 i , ads . mechanism for disclosing the amount of air 
interchangeably and replaceably mounting the/| lids, and more particularly to a lid adapted ; 5 
facing of a tooth on a base or body of the} for use with wood and coal stoves or ranges pressure carried by the tire. 
bridge, crown or plate by the use of a backing| of ordinary construction. One of the principal 
so designed that h will be permanently secured | objects Is to provide a lid having means where Musical Instruments. 
in place, and to which the facing of the tooth | by the heat may be thrown into direct or in MEANS FOR TUNING SOUND PRODUCING 
is fastened direct contact with a vessel supported on/] paRS OR TUBES.—Pavt T. Youns, 34 Grad-|, 
SIGN AND HOLDER.—W. C. Gragse, 72| the Hd uate College, Princeton, N. J. The object of 
Hiwrod St., Brooklyn, N. Y¥., N. ¥ Among the CLOTHES LINE SUPPORT.—C. Korrer, 96] the invention is to provide a new and improved 
principal objects which the invention has in| Essex St., Brooklyn, N. Y., N. Y This inven-| means for tuning sound-producing elements of 
view are to provide a sign and holder therefor] tion provides a construction of clothes line; musical instruments of the type referred to, 
for repeated employment; and to provide a| support designed to be pivotally connected to| and arranged to permit the player quickly 
f and accurately to adjust the sound-producing 


sald for maintaining a neat! the outside part of a window frame and ar 


frame 


or sign, 
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With this sign and holder realy ranged to swing into the 


room through the 
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elements to either concert or internationgs 


pitch 


Prime Movers and Their Accessories, 


VAPORIZER FOR INTERNAL COMBYS 
TION ENGINES.—G. J. Bourer, 39 and 4 
Rue des Cloys, Paris, France. In the preseng 


patent the invention has reference to an appa- 
| ratus permitting to use in internal combustion 
| engines the most diverse liquid fuels and par- 
| ticularly those which are not volatile to the 
ambient atmosphere, such as the heavy hydre 


carbons, kerosene, schist-oil, ete. 


FUEL ATOMIZER FOR INTERNAL COM 
BUSTION ENGINES.—T. C. Croucn, Saske- 





toon, Saskatchewan, Canada In this instanes 
the purpose of the inventor is the provision of 
a device by means of which heavy fuels, such 
as kerosene, may be readily atomized so as to 


that are designed to 
such as gasoline, 
High- 
provides a 
durable in 


engines 


fuel 


work efficiently in 
| be worked with lighter 

TURBINE WHEEL W. J. 
land Park, N. J This invention 
| turbine which is 


FRANCKE, 


wheel simple and 


| construction and accurately balanced to allow 
jrunning of the wheel at a very high speed, 
The wheel is formed of plates having alternat- 
ing buckets extending integrally from the front 
with their faces at an angle to the faces of the 
plates 
| SLIDE VALVE.-J. W. Miter, Rantoul, 
Ill This invention provides a valve which 
| will automatically find a seat and which, at 
the same time, position the valve with respect 
|} to the ports It provides conical stops for 
the valve movement on its rod, whereby the 
valve travels a predetermined distance up the 


bevel or incline of the corresponding cone upon 


= 3 





SLIDE VALVE. 


the abrupt stop of the rod to begin its re 
verse movement, this acting as a cushion for 
the valve to take the valve impact resiliently 
and thus avoid beating off the flanges of the 
valve ends, and also the stripping of the screw- 
threads on the rod 
ADJUSTABLE PISTON RING PACKING 

J. Carro.ii, Tompkins Place, Brooklyn, N. Y¥., 


N. Y. This invention has reference to improve- 
ments in pistons, and piston ring packings, 
and has for an object to provide a structure 
wherein there will be no pressure of the ex- 
panding ring against the cylinder and conse 
quently no appreciable wear thereof 

ENGINE COOLING SYSTEM F. E. Kose, 
Harrison Street Road, Clinton, Iowa. The 
object here is to provide a system of cooling 
the sleeves This is obtained by providing 
hollow sleeve valves through which a cooling 
fluid is made to flow; and also by directing a 


cooling medium on to the surface of the sleeve 


engaged by the piston. 


Pertaining to Vehicles. 


POWER TRANSMISSION GEAR.—O. E. 
Woo.pringe, 117 S. 6th St., Greenville, DL 
This invention relates to transmission gears of 
the variable speed type adapted especially for 
use in connection with automobiles for trans- 
mitting power from the prime mover to the 
traction wheels, and it has to deal more espe 


cially with speed transmitting mechanisms in 
which a cushioning means is employed to trans- 
mit motion from a driving to a driven element, 
whereby the shocks are eliminated in changing 
from one speed to another. 

AUTOMOBILE ENGINE LOCK VALVE.——J. 
186 Jefferson St., Brooklyn, N. Y. 
in this case is to provide 
prevent 


G. Rurz, 
The object in view 
a locking valve which will 
the operation of the engine when the valve is 
in a locked position, the location of the valve 
being such that the removal or tampering of 
the valve cannot done with the hope of 
starting the engine. 


positively 


be 


Notre.—Copies of any of these patents will 
be furnished by the Scientrric AMERICAN for 
ten cents each. Please state the name of the 


patentee, title of the invention, and date of 
this paper 

We’ wish to call attention to the fact that 
we are in a position to render competent ser- 
vices in every branch of patent or trade-mark 


work. Our staff is composed of mechanical, 
electrical and chemical experts, thoroughly 
trained to prepare and prosecute all patent 


applications, irrespective of the complex nature 
matter involved, or of the spe 
or scientific knowledge re 


of the subject 
cialized, technical, 
quired therefor. 
We also have throughout the 
world, who assist in the prosecution of patent 
and trade-mark applications filed in all coum 
tries foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
233 Broadway, 
New York, N. ¥. 


associates 


Branch Office : 
625 F Street. N. W., 
Washington, D. C. 
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directly beneath the cylinders, while there 
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All newly painted jobs look alike 


—for a while. 
house upon which 


ZINC 


was used. 
paint last. 


If you vant Zinc on your house, ask for ¢ 
; **Your Move,’ and act on it 


The New Jersey Zinc Company 


Room 421, 55 Wall St., New York 


For big contract jobs consult our Research Bureau 


Time reveals the 


Zinc in paint makes 


is a single air compressor at the end 
jdriven directly off the crankshaft. Two 


lof these engines have been built for instal- 
lation in a 700-ton, 20-knot submarine, 
| Which in the matter of speed appears to 
|be an advance upon any existing under- 
water craft. 


Two other types of submarine engines 
may be mentioned, being the 
built by Sulzer Brothers, in Switzerland, 
and the other by 
Stockholm. The 


used in 


these one 
the Polar Company of 
first, illustrated in Fig. 
American and Jap 


4, has been 


anese submarines, and is a two-cycle re 
versible engine, the chief peculiarity being 
that 


| far as possbile, dispensed with, this being 


valves in the cylinder head are, as 
effected by admitting the scavenging air 
lat the bottom of the cylinders through 
ports opposite the exhaust port, instead of 
| through valves as in most types of two- 
'eyele motors. As will be seen 
illustration, the result is that 
appears less complicated than the other | 


from the 
the motor 


designs. 


The Polar engine, Fig. 6, is used on} 





ne submarines, and its chief interest 


Enjoy Noiseless Shooting 

You can hold target practice or 
shoot noiselessiy anywhere by 
fitting your rifle witha Maxim 

it’s fine for hunting 






WRITE FOR FREE BOOK 


Filled 
* with 
™ M » er 
MAXIM al re 
SILENCER, at w rpr 
* lealer fora S 
* ne, te 
i arra 










MAXIM SILENCER CO. 
94 Hayshope Ave, Har ford, Conn. 











JOY FOR 
PIPE SMOKERS Jj | 
: utopia‘ 
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Thousands of criticat 
smokers buy 


EUTOPIA MIXTURE 


by mall only because they cannot get its equal in 

roma and quality for any price at re- 
d of the choicest North Carolina, 
Turkish, Perique, Latakia and Ha- 
not flavored 










tie ble 
Virginia, Kentucky, 
vana tobaccos Aged 
Send for 1 Ib. at our risk. Smoke ten plpefuls, and If you like 
it send as the price, $1.50, within ten days, or return at our 
expense. Unie 





Three blen »edium, mild and extra mild. If you want 
real pipe satisfaction, write today. Booklet on request 


CAMERON TOBACCO CO.. Semmes & 9th Sts., Dept. C, Richmond, Va. 


French Briar Pipe FREE) 


with first order 


SAVE TOOL TEMPER | 


Oleveland Grindstones are genu- 
ine standard Berea and Huron 
stones, the sharpest cutting and 
smoothest wearing grits. Usec 
by a large percentage of mechan- 
ics, machinists and industrial 
schools. We supply 


Cleveland Grindstones 


fn a variety of grits, each carefully selected by our 
expert graders of 50 years’ experience. No soft or 
flint spots. We are largest producers and guar- 
antee satisfaction Write for illustrated catalog. 























Keystone Model 


THE CLEVELAND STONE CO. 
CLEVELAND, OHIO 
—— 








1129 Leader-News Building 













The 
AUTO-WHEEL COASTER WAGON 
Wins the Race Again 
It always wins the race in any fair test of speed—and 
that is what boys like. Goes past the others like a 
flash because it has roller bearings like a real auto. A 
beauty, too, every part well finished and strong—steel 
hub caps. oval spokes, steel tires that won't come off 
Boys, let us tell you how you can get an Auto- Wheel Coaster 
Wagon FKEE if you can't buy one now. Write to-day 
BUFFALO SLED CO., 133 Schenck St., North Tonawanda, N.Y 
in Canada, Preston, Ont. 














Runs on Alcohol 


at cost of less than ‘5 cent an hour, any- 
where without electricity, springs or 
batteries. Superb construction. 12-inch 
blades. Adjustable roller bearing. Reli- 
able.A proved comfort. Prompt delivery. 


Keep Cool 
—_—_— 
Write for price and free circular 


Lake Breeze Motor, 108 N. Jefferson St., Chicago 














Valuable Books of Instructionand Reference 


Scientific American Cyclopedia of Formulas—Concrete Pottery 
S24 Garden Furnitare—Scientific American Reference Boo 
perimental Science—Handy Man's Workshop and Laboratory 


ing. It is a four-cycle engine, and in 
|} order to avoid complication, arrangements 
have been made so that when it is desired 
to run in the astern direction, the exhaust 
valves become the air inlet valves, and 
vice versa. 

Superheated Steam in Torpedo-boat | 

Engines 
By Warren H. Miller 


; we 6,500 horse-power Lanz torpedo- 
boat 


example of modern German steam engi-| 


engine described herewith is an 


neering of considerable interest, since it | 


shows the successful introduction to ma-| 
rine practice of a compact yet powerful | 
engine especially designed to utilize super- | 
heated steam of high temperature. Inci- 
dentally the cleaning up of the erigine me- 
chanically, in the elimination of the ahead 
full of 


trouble to the operating force, is a feature 


and astern Stevenson links, so 


that will be appreciated by men who have 


to run marine engines. During the long 


run at sea, how times one can re- 


many 
eall how this or that eccentric strap began 
to heat, for no reason at all, required the 
water service on it for maybe a week, and 


then subsided as mysteriously and sud 
denly as it began! When you multiply 
| the eccentric straps by eight, as in any 


triple expansion engine with two low press 
|} ure cylinders, you begin to realize what a 
| boon cleaning them all off the engine, as 
lis done in this Lanz ventil-geared unit, 
will be to the operating force and to the 
|} upkeep account. 

The lines along which steam engineer- 
and well defined: by uniflow 


are clear 


| 

|ing can advance in reciprocating engines 
| 

handling of the steam and high superheat, 
leither or both of which eliminate the big 
130 per cent loss of cylinder condensation ; 
or by utilizing the work in the last inches 
|of the vacuum when fully a third of the 
| heat in the steam can be turned into me- 
chanical work instead of being rejected to 
the condenser. The new German locomo- 
biles, or superheated steam units, in which 
high 
what 


the steam is superheated for both 


and low pressure cylinders, show 
striking economies are possible by elim- 
inating cylinder condensation; and the} 
steam turbine, utilizing the kinetic energy | 
of the last inches of the vacuum, demon-| 
strates what a really efficient medium 
steam is compared to the gas engine ana 
producer combination if it is handled so 
as to utilize the heat that is in it. 

In a pound of 150 pounds} 
pressure, expanded to 10 pounds absolute, | 
roughly 155,000 foot-pounds of energy are 


In the same pound expanded} 


steam at 





| available. 





down to ™% pound absolute (say 27 inches! 
| vacuum), 275,000 foot-pounds become 
available. To get this inte mechanical 


work some sort of large volumetric work- 
ing méchanism in iron and steel must be 
provided, for a single pound of steam at 
29 inches vacuum occupies 715 cubie feet. | 
Only by shooting it over the vanes of a 


turbine can this great volume be | 





MUNN & CO., inc., Publishers, Woolworth Bidz., New York 


even 
partly turned inte mechanical work. The| 
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3A Graflex 34x5%2 


with Chicky 


c> Feature 


With the Graflex you can make the 
kind of pictures you have always wanted 
—snapshots in the shade or even indoors, 
landscapes, portraits and speed pictures. 


With the Graflex there is no uncertainty. 
A glance in the focusing hood shows the 
image right side up, the size it will appear 
in the finished picture, and the image re- 
mains brilliantly visible up te the instant 
of exposure. There is neither focusing 
scale nor finder. Graflex Cameras are all 
fitted with the Graflex Focal Plane Shutter, 
giving exposures of any duration from 
“time” to 1-1000th of a second. 


Our 64-page illustrated catalog tells why the 
Graflex Camera is best for your work. 


May we send you a copy ? 


Folmer & Schwing Division 
EASTMAN KODAK COMPANY 
Rochester, N. Y. 
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LEXANDER THE GREAT made his sol- \ 

diers shave so that their beards might not \ \ 
be seized in fighting. From that day to this, ACG 
men have found shaving a nuisance; very often AX ELK 
a torture. Since Mennen’s Shaving Cream was AX 
introduced, this is no longer so. 

Shaving troubles are chiefly caused by the 
composition of the soaps used. After three years’ 
experiments, Mennen produced a preparation 
radically different in composition from every other 
preparation. 

Ic results in a quicker, cooler, easier shave, with no bite 
and sting, because Mennen’s contains no “free” caustic. 
Youcan prove this yourself by making this novel test. Shave 
one side of your face with Mennen’s; the other side with the 
preparation you now use; see what different results you get. 


MENNENS SHAVING CREAM 























Send for two samples 
Send 10c. with your name and address; we will mail 
you a medium sized tube of Mennen’s, also a trial 
can of the new Talcum for Men, good for after shav- 
ing, because it does not show ca face. Tear this 
out, to remind you to write. Address:—-Mennen 
Chemical Co., 1707 Orange St., Newark, New Jersey. 





















24,000 sparks a minute. 


speed Packard motor. 


requirement. 


It is a significant fact that the 
two gasoline engines requiring 
the highest speed ignition ever 
built— the Cadillac high speed 
eight and the Packard Twin 
Six have both adopted the 
Delco Ignition. 





a 
be 


i 





LOWELL LONGFELLOW 


That is the requirement of 
the new twelve cylinder, high 


Delco Ignition is meeting the 


The Dayton Engineering Laboratories Co., Dayton, Ohio 
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Three Early NATION Contributors | 


And THE NATION is still the foremost weekly review 


by virtue of 


its independent stand on public questions and its devotion to the high-  // 


est ideals of English literature. 

To celebrate its Semi-Centennial THE 
A. V. Dicey, Henry James, Arthur G. Sedgwick, Henry Holt, 
W. R. Thayer, George Haven Putnam, W. C. Brownell. 


Clip the coupon and send with $1.00 for a 4 months’ trial 


/ 
NATION will publish on / 
July 8th a great Jubilee Number, with articles by Lord Bryce, 


/ 


/ 
/ 
/ 


/ 


/ 


rhe 


for 4 months to 


$1.00 enclosed 


Please send 
Nation 


subscription—i8 issues—to include the Jubilee Number. 
10¢ e 4.00 a year / 
oor $ ? = / Address THE NATION 
SAMPLE ISSUE ON REQUEST Pd 20 Vesey Street New York City 
/ 
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best compound engine at 4:1 
ratio usually rejects inte the condenser at 
about from sheer ina- 
bility 


umes of aqueous vapor. 


4 pounds absolute, 


As the turbine) 


also offers no mechanical obstruction to} 
it has be-| 


the use of superheated steam, 
come ia 
ciprocating engine in torpedo boat service. 

But it has its disadvantages. 


denser weighs twice as much as that 


cylinder | 


to contain and use these large vol-| 


formidable competitor of the re-| 
ee protection. 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Mung 
& Co. for advice in regard to the best way of 
Please send sketches or g 


model of your invention and a description of 


Its con- | the device. explaining its operation. 


of | 


All communications are strictly confidential, 


the reciprocating engines for the same | Our vast practice, extending over a period of 


service, the combined turbine and con- 
denser 
much as the engine and condenser, 
turbine 
tions per minute while the engine does | 
250 revolutions per minute, and by 
load or vacuum loss the engine 
the less disturbed. A happy middle course | 
between the heavy turbine and the ordi-!| 
nary triple expansion engine consists in! 
using superheated steam and going direct 
providing three low to} 
high-pressure to get 
volumetric efficiency. This has been car- 
ried out in the design adopted for the tor- 


German 


is much 


from high to low, 


one cylinder good 


pedo-boat engines of many of the 
destroyers. 

But the economies and advantages 
using superheated steam to 
had in ordinary triple-compound engines. 
They are not to be made use of without 
due provision for the high temperature of 
superheated steam, wherein the best re- 
got by feeding the high-pressure 
superheated to 580 


of 


are not be 


sults are 
cylinder with steam 
deg. Fahr. expanding it to 230 degrees, 
heating to 360 and again expanding in the 
low-pressure cylinder to 90 degrees, when 
it is rejected to the This 
régime practically eliminates cylinder con- | 
densation in both cylinders, a gain of 30} 
per cent in the of the 
This in turn means a corresponding re- 
duction in the size of the boilers, with a 
resulting shrinkage of stack 
losses so that the actual boiler equipment 
half, likewise the coal 
doubling the cruis- 
ing radius of the torpedo boat, the limita- 
tions of which latter is the 
weakness of this class of fighting craft. 
But of 580 degrees 
is beyond the flash point of most cylinder 
hard to use with 


re- 


condenser. 


engine. 


economy 


absolute 


nearly in 
thereby 


is cut 
consumption, 


superheated steam 








| these requirements. 


| Europe 
| general power plants, 
|high speed engines, and the requirements | 
lof engines driving paralleled alternators 

| for 
| ventil system is nothing but four balanced 


| it 


ute. 
;} gears on stationary engines one has only 


locomobile 
| companies, 
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PATENTS 


and hence is very 
valves and grid slide valves, | 


oils, 
large piston 
such as are used in marine torpedo boat 
service. Something frictionless, that will 
permit oiling the cylinder via the piston 
is required. Wherefore, dating back 
1870, there had been developed 


rod, 
to about 


|}in France and Germany what is known as 


system of valve gear to meet 
Three factors caused 
largely displace the slide-valve in 
-the use of superheated steam in 
the introduction of | 


the ventil 


it to 


close and exact governing. As the 


pop valves admitting and releasing steam, 
involves no sliding friction, takes 


power to operate, and therefore permits a 
light governing gear at even 


no 


sensitive 


| speeds as high as 400 revolutions per min- 


For the extreme use of these ventil 


to point to the installations of Bollinckx, 
Testi, Krupp, Dujardin, ete., which cover 
continental Europe, and to the well-known 
of the Lanz and Wolf 
specimens over a 


units 
of which 


————— | thousand horse-power in size are now op-| 


registration of 


FE take this opportunity to call attention to the fact that our compre- 
hensive practice includes not only the securing of the istrati 


trade-marks, but embraces as well the 


the United States, and all countries foreign thereto. 


Numbered among our clients are some of the most 





successful 


inventors in 
of Lette 


obtaining of Letters Patent in 


the 
rs Patent 


United States. Our endeavors are always directed to the securing 

which will protect the inventions of our clients as broadly and adequately as possible. 

A py of our Hand Book on Patents, in which this phase of our practice is fuliy dis 

cussed. will be mailed to any address, on application. We shall be pleased to give our 

unbiased, free opinion as to the probable patentability of any invention, provided a 
and a description disclosing the same are sent to us. A distinct advantage pos 


our clients is found in the free notice 
ives In the “Scientific American.” 


MUNN & CO., Solicitors of Patents and Trade Marks 


233 Broadway, New York 
th Butlding ) 


( Woolworth 


which each patent taken out through 


625 F Street, Washington, D. C. 


ing, 
|elements of the “Lentz system” 
lor pop valves used in this engine are two 
balanced valves controlling admission at} 











erating. 


The Lanz Company of Mannheim is the) 
one which has introduced the ventil gear | 


|into marine service with considerable suc- 


cess, it being at present a formidable com- 
petitor of the turbine in economy because 
it permits the use of highly superheated | 


'steam with its attendant coal and boiler 
| weight reductions. 


The 6,500 horse-power 


} 

Lanz torpedo-boat engine represents a) 

‘decided advance in marine engineer- 
particularly in naval service. 


of ventil 


either end of the cylinder, operated by the) 
same cam, and two balanced pop valves 
controlling exhaust in the same manner, 





must turn at about 650 revolu- | 


principal | ¥ 


The | 
| 
| 


more than sixty years, enables us In many Cases 


; Pye: | to advise in regard to patentability without any 
weighs one and one half times 4S | expense to the client. 
the | is sent free on request. 


Our Hand Book on Patents 
This explains our 
methods, terms, etc.. in regard to PATENTS, 
TRADE MARKS. FOREIGN PATENTS. ete, 


All patents secured through us are described 


over-| without AN to the patentee in the SCIENTIFIC 


| AMERIC 


MUNN & COMPANY 


1233 BROADWAY, NEW YORK 
Branch Office, 625 F Street. Washington, D. C, 


Classified Advertisements 


Advertising iv this column is 75 cents a line. No 
| ead than four nor more than 121lines accepted. Coung 
seven words to the line. All orders must be accom. 
panied by a remittance. 








MARKETING INVENTIONS 


THIS COMPANY'S BUSINESS is to develop for 
the market original and patented products of its own 
Laboratories Its Sales Department is willing to 
consider outside patented inventions. Sena copy of 
patent with stamps for return. McCormick Labora. 
tories, McCormick Manufacturing Co., Dayton, Ohio, 


POSITION OPEN 


UNDERSIGNED acts as confidential intermedi 
ary for negotiation of $3,000 to $15,000 positions 
(preliminaries only) Can accept cases of highest 

If actually qualified, send address. R, 
H-1 Niagara Square, Buffalo. N. Y. 


INQUIRIES 


Inquiry No. 9443 Wanted the name and address 
of manufacturers of fuel oil burners and fire wall 
equipment, suitable for a maximum quantity of water 
evaporation in a locomotive firebox of the following 
214' between door and tiue sheet, 3' be 
3' between side 


ete only 
y. Bixby, 


dimensions: 
tween grate level and crown sheet, 
walls 

Inquiry No. 9444. Wanted the name and address 
of a manufacturer or patentee of a glass preserving jar 
made for use with air pumps for creating a vacuum, 

Inquiry No. 9445 Wanted the name and address 
of a manufacturer who can make a combination 
pencil holder and point protector. 

Inquiry No. 9446. Wanted the name and address 
of a manufacturer who can supply machinery for auto- 
matically at oped cigars in thin imported tissue 
wooo having t ends tightly wound and curled. 
WV ould consider purchase of machines or patent rights, 
Wanted to buy patented article, 
with a possible view 
to manufacturing and distributing. 

Inquiry No. 9448. Wanted to get in touch with 
manufacturers who can make small gasoline motor 
and parts thereof. Must be able to handle consid- 
erable orders with expedition. 

Inquiry No. 9449. Wented the name and address 
of a manufacturer who is prepared to build a new 
and very simple stationary engine with or without 
gas producer. 

inquiry No. 9450. Wanted the name and address 
of a manufacturer who can buiid a light simple mo 
tor for light automobiles and for portable farm work, 


Inquiry No. 9447. 
yhich is needed in every home 



























Telephoning by Wireless 
From Speeding Train 


Great triumph of science. It is 
now possible to talk by phone 
from train to nearby cities while 
going 60 miles an hour, as easily 
as in your office. Radio telephone 
in operation described in plain 
nontechnical language in June 
number of World's Advance. 


Write for FREE Sample 

















Wo! RLDS 
ADVANCE 


ELECTRICITY 
M ECHAN Ics 






World’s 
Picture 
Gallery 
Allthe new theories, discoveries and in- 
ventions in electricity, mechanics and 


science—practical labor-saving devices 
~Panama- Pacific Exposition notes— 






department for craftsmen, electrical 
and wireless workers—all in this 224- 
page profusely illustrated magazine. 






W rite today for free copy of June issue. Address 


Te WORLD’S ADVANCE 


245 4th Ave. 
NEW YORK CITY 
nds 15¢ a copy at newsdealers’ 
\ <e% The world is all alive with 
new achievements. Let 
The World's Advance 
tell the story to you. 
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cam alternately the stem 
| of either valve. The cams are circular, 
| With abrupt rise to maximum lift, which 
need be only a very small amount to de- 
velop the entire area of the valve. Each 


|ventil, being double-seated, is balanced, 


| the acting on 








| taking very little power to operate, where- 





LA THES AND SMALL TOOLS | tore the valve stem is slender, only of 





Large Line 


“STAR” 


For Foot 
or Power 






\\ room and machine shop 


Send for Catalogue B 


695 Water Street 


FOR LIGHT WORK 
Has These Great Advantages. 


The speed can be instantly changed from 0 to. 1600 
without stopping or shifting belts Power applied can 
be graduated to drive with eq safety, the smallest 
or largest drills within its range ~a wonderful economy 


in time and great saving in dr weakage. 


Send for Drill Catalogue 
W. F. & Jno. Barnes Company 


Established 1872 


1999 Ruby Street Rockford, Illinois 


The Elkins Saw Filer and Clamp 


er’s shop. It holds and files a 
saw to perfection. Is complete in itself. Always ready for use 


is a useful tool in every carpent 







It » light, strong and durable, 

with no loose parts to get lost ¢ 

or out of order 

A. J. WILKINSON & CO. 
Machinery and Tools 


184 Washington Street, Boston, Mass. 


saves 


ee nV 
AN 


Mihi idies 


The up-to-the-minute Holder—with six 
ie ; ; 

points and a — shock absorber. Worth 

knowing about. Send for circular. 


MONTGOMERY & CO., Tool Mongers 
105-107 Fulton Street New York City 


A FINE LITTLE 
) DEVIL TOOL. TO OWN 


s LEATHER CASE FREE 
“ij VEST POCKET COMBINATION 
PLIER NO. 1124—S inches 


I A handsomely nickel placed took. Grips 

| bolts, nuts, pipes, aCTE WS, res, etc. 
Thin nose for “ tight place work.” 
Prest-O-Lite opener and screw driver. 
Handles designed to fit hand. Postpaid 
for 50c. Write for free booklet. 


SMITH & HEMENWAY CO., Inc. 
155 Chambers St. New York City 























BRASS GEARS 


Cut by ane 


ntirely new process, The 


ade and at prices that 







every gear listed is 

n date of order 
SEND FOR CATALOGUE 

CHICAGO STOCK GEAR WORKS 








Tee May Crowd a CRESCENT JOINER 


” as smoothly 
ws th on had ne 
er ded Me at all. 
in six wines. Sen d for catalog tellin 
rout them and describing our line 
of Rand Saws, Saw Tables, Planers, 
Planers and Matchers, Shapers, 
Swing Saws, orers, Disk Grind- 
ers, Variety Weed Workers, 


THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohi 





A. C. and D.C. Electric 
ROTHMOTORS 
Ask for bulletin 156, 182 and 212 


ROTH BROS.& CO. 
198 Loomis St., Chicago, Ill. 




















Hotel Puritan’ 


BOSTON 
Commonwealth A venue, near Massachu- 
setts Avenue Subway Station 
In the cool section—six minutes from’everything 


The Distinctive Boston House 
Some globe trotters have been good enough 
to say that the Puritan is one of the most 
Attractive and homelike hotels in the world, 
Reasonable Rates 


The interesting booklet of the hotel with guide to 
ston and its historic vicinity will be mailed on 
receipt of your card. . COSTELLO, Mgr. | 


| 








a | 


LATHES 


Suitable tor hne accurate work 
in the repair shop, garage, tool | any 


SENECA FALLS MFG. CO., 
‘Seneca Falls, N. Y.,U.S.A 


Friction Disk Drill 


Saves time and 


es 
Adapted to all 


saws except circu- 


lar $2.50 


Strong Patent 


Diamond Holder | handle both admission and exhaust, it is 


od the mac ‘chine will do | 


| 
Built | trated 
| flour, 


| Sufficient diameter to permit cutting suit- 





able labyrinthine packing on it. The stem 
is then ground into the bore of the stuffing 
which makes it steam-tight without 
packing except a loose circular steel | 
wisp of steam} 





box, 
| plate which condenses any 
| which might get through. 

It will be at once noted that this valve} 
gear makes a remarkably engine ; | 
no ahead and astern eccentric straps with 
| their attendant valves, in the ordinary 
marine engine quite as much a care as the 
and connecting One has 
|merely the main bearings to look after, a 
good practical consideration, particularly 
in torpedo boat service. The cranks are 
set in pairs at 180 degrees and 90 degrees 


clean 


| piston rods. 


apart between pairs, so that one has al- 
ways either two impulses at mid-stroke or 
all four in quarter-stroke, getting a prac-| 
tically uniform turning moment. 

The ventil valve chambers far} 
smaller for the same port opening than 
with piston valves, and the head card is 
not tied to the crank-end card with such 
a rigid steam distribution as is inevitable 
with the piston valve, which must control 
both admission and exhaust with the same 


are 








valve. One has much more latitude in 
arranging admission and compression at 
given loads without running into “pig- 
tails” and other curiosities often met in 
marine practice. 

For superheated steam the ventil sys-| 
tem has the further advantage over the} 
piston valve in that, as the latter must 


temperatures at the 
edges of 580 and 230 degrees, thus losing 
much heat conduction, the 
ventils operating continuously in the same 
such 


subject to alternate 


by whereas 


independent have no 
disadvantages. 

The dimensions of this torpedo-boat en- 
gine are: High-pressure cylinder 
1,000 millimeters; three low-pressure 
inder 1,000 millimeters ; 
shaft, millimeters diameter ; 
240 250 
minute; indicated horse-power, 
has been adopted by many of the 
boats now in service in the German navy. 


temperatures 


bore, 
cyl 
bores, crank 
500 
pounds ; 


steam, 
revolutions 
6.500. 


per 
It 
torpedo 


speed, 


Banana Flour, a New Substitute for 
Wheat and Rye Flour 
yee the island of Jamaica comes the 

announcement that recent’ scientific 
| work has produced a valuable substitute 
lose wheat flour in the dried flour of ba 
nanas. 

Bananas are the most important 
uct of the West Indies and the war 
turbance in Europe has made the prices 
The result has been 


prod 
dis 


very unsatisfactory. 
that a scientific effort 
the production 


costs 


been concen- 
of a_ fruit 
wheat flour 
not 


has 
upon 
which 
has a nutritive 
to any cereal flour. 

Five hundred and thirty-seven 
produce hundred and 
pounds of flour at a cost of 
finished 


than 
value 


less 
and equal, if 
superior, 
pounds 
of 
thirty-eight 


96 cents per 


bananas one 
hundred pounds of 
product. The wholesale price quoted for 
the material 4 cents a pound. This 
gives a value of $5.60 for nine hundred 
and fifteen pounds of banana fruit on the 
stem. The banana meal mixed with 
wheat flour and is made into all sorts of 
bread and cake and seems to be especially 
valuable in the production of ginger bread 
and ginger cakes. Cakes such as scones 
can be made from the banana meal 
straight in place cf wheat flour. The high 
sugar content makes the banana flour 
much more palatable and certainly 
nutritious than the plain starch flour pro- 
duced by the German government from 
potatoes and used as a war bread. 

The American Consul from Kingston, 
Jamaica, announces that we may soon ex- 
pect the making and sale of banana flour 
as a regular enterprise in the flour and 
banana world. 


is 


is 


more | 


Cushion Car 


and Passengers 


They run on half the air pressure 


usually required. You know how 
easily your car rides with ordinary pneumatic tires 
when you run on half the proper air pressure. 
McNaull Tires ride like this all the time and give 
much greater mileage without rim-cuts or blow-outs. 


In addition to these easy riding 
qualities McNaull Tires give 


you many other exclusive advantages that 
recommend them to discerning motorists. 
They improve the appearance of your 
car—reduce power consumption— 
fit any standard rim and are 
“bigger than oversize.” 


3000 Miles 


GUARANTEED. 
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The Days of Easy Money 
Are Past 


The wasted time, energy and money of today must pay 
the dividends of tomorrow. 


Nowhere is this more true than in the manu 
facturing business. 


Increasing costs have narrowed the margin of 
profit, while keen competition makes it 
difficult to proportionately increase the 
selling price. 

This is the problem we are qualified to solve for 
you, as we have solved it for many other 
manufacturers— by increasing the effici- 
ency of your present force and equipment. 


Our Service Embraces 


Industrial Organization Production Methods 


aste Elimination Sales Plans 
Labor Control and Management Factory Lay-outs 
Employe Co-operation Methods Costs 


Our Booklet, ‘*How to Analyze Your Busin 
avill interest business executive 


sd 


\ e ENGINEERS 
\ McCORMICK BUILDING 
.\ CHICAGO 
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You’ve Been Having Trouble 
| With Oil 


| 
Dealers have been selling you just oil—or maybe that’s 
| all you asked for. Well, the next time you ask for oil 
ask for ‘‘ Tiolene.”” You'll be back for more, and you ll 
| Wweara pleased instead of a troubled look. 
| 

€ 
| 
“ The Oil That’s Clean’’ 


is Pure Penna. Crude refined to a point to give the most efficiency 
| in lubricating an Automobile Engine, and it will render that engine 
as far as oil is concerned 100°, efficient. Write us for informa- 
tion regarding the Drum for the private garage. 





| 

it's the one satistactory and cheap 
| way to buy and keep oil. Send 
today for the booklet, “The Oil 
That's Clean.” 

| 

| TIONA OIL COMPANY 
BINGHAMTON NEW YORK 
| 





t and S gal. Cans 
**The Oil That's Clean"’ 


Tiolene in Steel Drums con- 
taining 33 and 54 gallons 
for use in the private garage. 
The cleanest, cheapest, han- 
diest way to handle your oil. 
Invisible faucet for drawing 
off the oil as needed. Con- 
venient in your motor boat 
house. White to-day for 
prices. Look for the “Bull's 
Eye” Sign along the road. 
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T Macic, STAGE ILLUSIONS AND SCIENTIFIC DIVERSIONS, INCLUDING TRICK PHOTOGRAPHY 


an introduction by Henry Ridgely Evans 











































Steeper every time you try them badly they leak compres- 
sion You can’t get full 
power with them. 





Even in second you find it more 
and more difficult. 


‘PISTON RINGS 


UAY-NORRIS MFG 

will take the slant out of the hill” by re equal, firm and sustained bearing on the 
foriug proper compression and making cylinder wall, while preserving exact fit to 
each fuel charge deliver maximum power. piston head Identify the genuine LEAK- 
The two-piece, angle-to-angle interlock PROOF Ring by this exclusive feature 
ing construction ot the LEAK-PROOF Ring Be sure you get it when you ask for 





is the only mechanical principle securing LEAK-PROOF, 
“‘Askh the User’’ 
At all up-to-date Supply Houses, i In use in over 300,000 Motors 
Garages and Repair Shops C< wasafRee, —) Send for Free Book :="To Have and to Hold Power” 
es 
McQUAY-NORRIS MPG. co. =. Louis, wu. S. A. 
Canadian Factory: W. H. Ban! I aide St. West 
BRANCH OFFICES 
New York: 1919-29 Broadway at 64 Putshees : W2 od Nat. Bank Bldg. Kansas City: 513 New 
Nelson Big. Chicago: Suite 718 M B « San Francisco: 164 Hansford Bldg. Les Angeles: 
224 Central tidy. Dallas: 509 Juanita B St. Paul: American Nat. Bank Building 





«10 inches. Cloth. 556 pages. 400 illustrations. %2 
This very interesting volume is acknowledged to be the standard work on magic. It appeals to 
the professional and amateur alike The illusions are all explained in detail. showing exactly 
how the tricks are performed 
MUNN & CO., Inc., Publishers, Woolworth Building, New York City 
} uc 
"THOSE hills your car used to take so HE piston rings in your motor are 
easily on high, that now seem to grow giving out. They are worn and fit 
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“Notes 
\ and Queries.’ 
















Kindly keep your queries on separate sheets | 
of paper when corresponding about such mat-| 


ters as patents, subscriptions, books, etc. This 
will greatly facilitate answering your ques 
tions, as in many cases they have to be re 
ferred to experts. The full name and address 
should be given on every sheet No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
and will be mailed on request 


(13062) ‘‘A Reader,”’ in Montreal, is in- 
formed that his questions are worthy of reply 
but cannot be answered as he does not send his 
name 


(13063) J. H. J. writes: Some time ago 
an article appeared in one of the technical papers 
on a discovery which was a sort of a wax or rosin 
base which when heated would radiate heat for 
a number of hours, from the one heating. What is 
it? A. A number of years ago there appeared on 
the market a bottle, which was first heated by 
placing it in a kettle of hot water, after which it 
would give off its heat for a long time. The sub- 
stance which it contained was said to be hyposul- 
phite of soda, which was fused in hot water, and 
then as it crystallized gave off its heat of lique- 
faction slowly If the bottle were shaken it be- 
came warmer again, because the crystallization 
was made more rapid We do not find any 
reference to any article printed in cur papers about 
this 


(13064) A. D. D. asks: Is an American 
mile of the same length as an English mile? A 
The British and the American statute miles are 
of the same length, 1,760 yards The British 
and the American nautical miles are not exactly 
of the same length, although the difference is 
slight The mile is an ancient measure We de 
rive it from the Romans, by whom it was called 
a ‘“‘thousand steps,"’ mille passus. The last word 
was omitted and the name became mille, our mile 
This mile was not so long as ours, being 1,617 
yards. Our mile of 1,760 yards was made legal 
in the thirty-fifth year of Queen Elizabeth's 
reign The medieval English mile was 6,610 feet 
while the old London mile was 5,000 feet Since 
the time of Queen Elizabeth the legal mile has had 
the same length as now, and our forefathers 
brought it to this country when they settled here 
The U. 8S. Coast Survey has adopted a value of a 
geographical or nautical mile to be one sixtieth 
part of the length of a degree of a great circle 
of a sphere whose surface is equal to the surface 
of the earth Its value is 6,080.27 feet The 
nautical mile of the British Admiralty is 6,080 
feet The difference is a trifle more than three 
inches 


(13065) I. W. H. asks: I have been mix- 
ing my own flashlight powder, but am looking 
for one that gives little smoke. I have heard that 
one containing cerium nitrate makes but little 
smoke. Can you tell me about how this one is 
made up, or of another which is not objectionable 


from the smoke standpoint? 4. A flashlight 
powder using cerium nitrate may be made by 
this formula Magnesium powder 100, cerium 


nitrate 70, and strontium carbonate 30 parts 
This is a slow-burning mixture, 80 grains burning 
in about 6 seconds. It is more common to set off 
the flash in a flashbag, so that the smoke will not 
escape into the room at all. The bags can be had 
from dealers in photographic supplies 


13066) C. M. sends us a large spool, to 
the smaller part of which a cord is attached by 





| angle will vary with the weight of the spool and | 





| 





| middle of its length, and you will find that the bar 


means of a small nail. If the spool is laid upon a 
level table and the cord is pulled in a horizontal 
line, the spool rolls toward you and winds the 
cord up on the drum of the spool. He asks the 
explanation of the singular action of the spool. 
A. The spool rolls toward you because the pull is 
in that direction and the friction of the spool on 
the table is greater than the force required to 
make the spool roll on the table. Rolling friction 
of any body is less than sliding friction. To show 
that the friction is the cause of the spool rolling 
toward you, pull directly up, and the cord wiil 
unwind, rolling the spool from you, when the 
upward pull lifts the spool so that the friction 
on the table is equal or less than the upward | 
pull of the string. Now move the hand over so | 
that the string makes an angle less than a right 
angle with the table, and an angle may be| 
found between the horizontal and the vertical 
at which the pull of the string makes the spool 
slide along the table without rolling at all. This | 
the smoothness of the table top; that is, with the | 
ratio of friction to weight. Other forms may be | 
used in the experiment. Put a round rod through 
the hole in the spool, and lay two strips of board 
on edge so that the spool may roll on this rod as 
an axle. Now a pull on the string in any direction, 
with the string leaving the spool on the under 
side of the drum, will cause the spool to roll from | 
you. Next take a cylinder, such as a short piece 
of curtain bar, fasten a cord to this and wind it 
over the bar so that it shall leave the bar at the 





will be simply dragged along without rolling at all. 
In the case of the ordinary spool the action is that 
of a lever of the third class. The weight is the 
spool acting at the center line through the spool, | 
| the power is in the string acting on the drum, and 
the fulerum is on the rim of the spool on the 
table. The power is between the fulcrum and the 
weight. In the case of the cylinder the power and | 
weight arms are equal, and the cylinder slides | 
when the pull becomes equal to the frictional 
resistance. There is no tendency to roll. 
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SPECIAL MACHINERY 











Model ..4 Experimental Work 


Electrical and Mechanical 
Experimental Room in conjunction with high- 
grade machine shop at nominal rates.M y twenty- 
two years’ experience at disposal of my clients. 


HENRY ZUHR 
32-34 Frankfort St. New York City 



















286- 300 Sheffield Ave. ,» Brooklyn, N. Y, 





We man: facture Metat 7 

Speciacties of all kinds, 7 

to order; largest equip- 7 
ment; lowest prices. Send perfect sample FR 


for low estimate and best expert advice 
THE EAGLE MFG. CO., Dept. A, Cincinnati, O, 


Corliss Engines, Brewers® 
and Bottlers’ Machinery. 


899 Clinton Street, Milwaukee, Wis. 






Magical Apparatus 


ings 25c. Parlor Tricks Catalog Free. 
MARTINKA & CO., Man &Co., Manufacturers, 4: 493 Sixth / Avenue, New York 











RUBBER "x.Memeuer 7 


ODELS aan 


ESTABL/SHED OG7ESS, WRITE FOR CATALOGUE OF MODE! SUPPLE 





PARKER, STEARNS & CO., 


IHt SCHWERDTLE. STAMP CO 
> STEEL STAMPS LETTERS & FIGURES 
BRIDGEPORT CONN. 


The VILTER MFG. CO. 


MECHANICAL 
SUPPLIES AND MATERIAL 
of all kinds 
EXPERIMENTAL AND 
LIGHT — — WORK 


to 
i32 MILK STREE T, posTes 


ELECTRICAL AND MECHANICAL DEVICES 
BUILT TO ORDER 
MODELS. INVENTIONS. SPECIAL MACHINERY 


Grand Book Catalog, Over 700 engrayv. 


— ali 


PLAINFIELD. N 









s d RELESS vith OMNIGHAPH 
“Crom arte, TREACHER f s tine—tr thing 
mt ends you messages w mit ante 
matically —e $2.00, 
Catalog free “oMNIG u ‘Pi mre. ee 


Dept 


all v0 LEARN TELEGRAPHY 

















HOW MANUFACTURERS CAN iNCREASE THEIR 


BUSINESS 


Read Carefully Every Week, the 


Classified Advertising Column 


in the 


Scientific American 


Some week you will be likely to 
find an inquiry for something that 
you manufacture or deal in. 

prompt reply may bring an order 


Watch It Carefully 

















Up in 
Smoke 


Those worries 
that seemed so 
large to you in 
the rush of the 
city vanish i 

the camp-fie's 
smokein North. 
ern New York's 
zestful air. 
There's a delightful escape for you from 
the city’s care if you travel over the 


Delaware & Hudson 
LINES 
Whether it’s Lake Champlain, with its 


historical associations, beautiful Lake 
George or the charm of the Adirondacks 
you seek there’s no more comfortable 
way of getting there than that offered 
by the dependable D. & H. 

“A Summer Paradise” is a book full 


of useful facts set out in absorbing 
manner. Send 6 cents for it 


M. J. POWERS,G.P.A. @ 
Albany, N. Y. 


New York City Information f 
Bureau, 1354 Broadway 
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Two important developments followed closely the first 
showing of the 1916 Hupmobile. 

All over America the “old guard” came flocking back to 
renew their allegiance. 

Almost on their heels a new army of enthusiasts marched 
into Hupmobile stores. 


Those of the first group needed no urging. 


They know—50,000 and more—how good the Hupmobile 
is. They ride in it. They drive it. 


These men appreciate, better than any, perhaps, the full 
meaning of a Hupmobile at $1085. Hupmobile quality 
has been real and tangible to them for years. 


In the second group are those who, inspired by the good 
they have heard of the car, have long looked forward 
to Hupmobile ownership. 


To them the lowered price is simply the means to an end. 

It brings them the Hupmobile—a greater measure of mo- 
tor car luxury and quality and value than $1085 ever 
before made possible. 

So, almost in less time than it takes to tell it, the Hup- 


mobile market has been doubled—as we were certain 
it would be. 

When we tried to describe the new car in our announce- 
ment the first week in June, we told you that we had 
perfected our plans for a 50 per cent increase in pro- 
duction. 

Shipments began on that basis on the day we promised 
they would begin. 


But sales every where are marching far in advance of them. 


Hupm 


Sales Marching Far Ahead 
of Heavy Shipments 
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The situation as you will find it in your city, and in every 
city, is, in itself, such a wonderful advertisement of 
Hupmobile value that it leaves little more to be said. 


The new Hupmobile deserves its good fortune. 


In point of past and proven worth, in point of present 
perfection, in point of size and beauty and luxury-—-we 
cannot find a car in the world comparable at the price. 


The 1916 Hupmobile shows a distinct gain in quality over 
preceding models. 

It has 20 per cent more power, quicker pick-up, stronger 
pull on hills and on heavy roads, and even more pro- 
nounced motor flexibility. 


Gasoline, oil and tire mileage on a par with Hupmobile 
economy records, in spite of increased power. 


Genuine high grade leather and hair upholstery, with 
deeper and more comfortable cushions. Open bodies 
completely lined. 

Finish of depth and quality heretofore confined to the 
higher priced cars. 

Famous Bijur electric starting and lighting system, espe- 
cially designed and built for Hupmobile application; 
and exceptionally complete and high grade equipment. 

The Hupmobile dealer will be glad to give you a delivery 
date as early as orders now in and his arrangements 
for factory shipments will permit. 

Get in touch with him, for delay now means delay in 
getting your car. 


Write for the new catalog, which illustrates and describes 
the entire Hupmobile line of seven beautiful body types. 


Hupp Motor Car Company, 1233 Milwaukee Avenue, Detroit, Michigan 





Five-Passenger Touring Car, $1085 Roadster, $1085 
Sedan, $1365 Limousine, $2365 














All- Year Touring Car, $1185 All-Y ear Coupe, $1165 
Seven-passenger Touring Car, $1225 



































